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SPECTROPHOTOMETER 


Mains-operated Model PMQ|I 


Made by Carl Zeiss, Oberkochen, Germany. 
For precise measurements from 200 my in the ultraviolet to 1000 mp in the near infrared 
tegion with high spectral resolution. Write for illustrated literature. 


Sole Agents: 


ADAIR, DUTT & CO. (India), LTD. 


CALCUTTA DELHI BOMBAY MADRAS 
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LABORATORY 
INCUBATORS 


ELECTRICALLY HEATED 
ANHYDRIC OR WATER-JACKETED 


Full particulars sent on application 

All-metal case—preferable for tropical climates—finished light grey enamel. 

All copper interior—pr2fzrable to aluminium or s‘ainless steel as it is toxic to bacteria and 
a betier conductor of heat. 

All interior fitments removable for e3s2 of cleaning inside. 

Adjustable shelf supports providing a wide rang> of shelf pesitions, 

Armour plate inner glass door closing on soft rubber gasket, 

Thermostatically controlled to within + 0°25°C. 


Accredited Agents for Indi2 . 


MARTIN & HARRIS LTD. 


(Scientific Department) 
SAVOY CHAMBERS, - WALLACE STREET, BOMBAY 1 
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HEERBRUGG 


The Microscope of Choice for 
all Exacting Work ! 


* Highest precision 


* Outstanding optical 
performance 


* Extensive interchange- 
ability of parts 


% Extreme convenience of 
operation 


* Modern overall design 


Sole Agents: 


RAJ-DER-KAR & CO. 


CCMMISSARIAT BUILD:NG, HORNBY ROAD 
BOMBAY.-1 
Telephone: 27304 Telegram : TECHLAB 
Our Sub Agents: 
The Central Sciertific Supplies Co., Ltd. 
Ko. 2, Agaram Read, Tambaram, Madras 
The Upper India Sciertific Works 
Mozigate, Delhi 
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| Better 
| Microphotos 
| a> 
— 
WILD Microscope M10BK 
with attachable Camera 
| and Wild Low Voltage 
) | Lamp with Transformer, 
| WILD 
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NATIONAL INSTITUTE OF SCIENCES OF INDIA 
MATHURA ROAD. NEW DELHI-1 


Applications are invited for the undermentioned Research Fellowships. Particilars and applica- 
tion forms may be obtained from she Secretary, National Institute of Sciences of India, Mathura 
Road, New Delhi. Requests for forms must specify the name of the Fellowship and should be 
acco.npanied by a self-addressed envelope stamped with postage stamp of six annas for each Fellowship, 
at least of the size 9” x 4”, indicating thereon the name of the Fellowship for which forms are required. 
Closing date for receipt of applications 20th March 1956. Seven copies of applications on prescribed 
form should be sent. Copies of published papers to be submitted as evidence of research. 


1. Imperial Chemical In’ustries (India) Research Fellowship ia Botany. The Fellowship is 
tenable for two years at any University or Institution in India and is of the value of Rs. 400/- p.m.; 
in adcition Rs. 600/- is available for approved expenses per year. Age: Below 35 years. Qualifica- 
tions : Essential (i) Master’s Degree in Botany of a recognised University. (ii) Research experience. 


2. Four Senior Research F«llowships, National Institete of Sciences of India. The Fellowships 
are tenable for two years at any Univ ersity or Institution ia India and the vale of the Fellowship is 
Rs. 500/- p.m. ; in adciticn Rs. 1,000/- is’ avzilable for approved expe.ses per year. Age: Below 45 
years. Quelificaticns : Estential (i) Master’s Degree in Science of a recognisel University. 
(ii) Experience of independent research. (An outline of the proposed scheme of research to be 
submitted. ) 


3. Seven Junior Research Fellowships, National Institute of Sciences cf India. The Fellowships 
are tenable for two years at any University or Institution in India and is of the value of Rs. 400/- p.m. 


in adcition Rs. 600/— is aveilable for approved expenses per year. Age: Below 35 years. Qualifica- 
tions : Essential (i) Master’s Degree in Science of a recogaise! University. (ii) Kesearch experience. 


‘Bengal Chemical and Pharmaceutical Works, Ld. 
The Largest Chemical Works in India 


Manufacturers of Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet 
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 


Disinfectants, Tar Products, Road Dressing Materials, etc. 


Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum, 
Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph., 
Potassium Permanganate, Caffeine and various other Pharma- 


ceutical and Research Chemicals. 


Surgical Sterilizers, Oxygen Apparatus, Distilled Water Stills, 
Operation Tables, Instrument Cabinets and other Hospital 


Accessories. 


Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 


Gas Plants, Laboratory Furniture and Fittings. 
Fire Extinguishers, Printing Inks. 


Office: 94, CHITTARANJAN AVENUE, CALCUTTA-12 
Factories: CALCUTTA - BOMBAY - KANPUR 
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CRAFTSMAN 


A SYMBOL OF QUALITY AND SERVICE 
—FOR—— 


LABORATORY AND PROCESS CONTROL EQUIPS 


CRAFTSMAN OFFER 


@ A COMPLETE RANGE OF PHOTOELECTRIC COLORIMETERS FOR CLINICAL, 
METALLURGICAL & BIOCHEMICAL COLORIMETRY 


@ OVENS & INCUBATORS, LABORATORY FURNACES, LABORATORY PYROMETERS, 
THERMOSTATS, ETC., BUILT BY CRAFTSMAN 


@ BOMB COLORIMETERS, EQUIPMENT & APPARATUS FOR OIL & CEMENT LABO- 
RATORIES 


@ L. & N. POTENTIOMETERS & GALVANOMETERS 


@ CAMBRIDGE PYROME'ERS, pH METERS, SPOT GALVANOMETERS, D’ARSONVAL 
GALVANOMETERS, THERMOCOUPLES, POTENTIOMETERS, ETC. 


@ W. G. PYE’S POTENTIOMETERS, SCALAMP GALVANOMETERS, FLUX METERS, MICRO- 
SCOPES & KOHLRAUSCHES BRIDGE FOR CONDUCTIVITY MEASUREMENTS 


@ FHOTOVOLT pH METERS & COLORIMETERS — 


All ex-stock — no waiting for import licences and supply delays 


ADDRESS YOUR INQUIRIES TO 


CRAFTSMAN ELECTRONIC CORPN. LTD. 


Laboratory, Factory & Office 


SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 
" Phone : 42346 


SPICRFT/2 
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VERY RELIABLE INDIGENOUS SUBSTITUTES 
OF GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 


(WATER OR OIL) 


“ 
Various sizes and temperature ranges for BASYNTH 
general laboratory work. Maximum dimen- Brand 
sions 12". Maximum tempe- ANALYTICAL REAGENT 
rature upto 300° C. Accuracy of control 
to within + 0-05° C. Efficient Stirring, Acid Hydrochloric 
with glass walls on two sides for good Acid Hydrochloric Fuming 
visibility, and metal framework for strength. Acid Sulphuric 
Switch board and control box atiached to Acid Nitric 
one of the sides. Acid Nitric Fuming 
Entirely Our Manufacture Acid Acetic Glacial 
Ammonium Hydroxide 
iy: For full particulars, please write to: Benzene 
THE GENERAL oo 
ENGINEERING AND SCIENTIFIC CO. 
WALTAIR, VISAKHAPATNAM-3 Am yl Alcohol 


(s. INDIA) 
Technical Adviser : 
Dr. |. RAMAKRISHNA RAO 
M.A., Ph.D. (Cal.), D.Sc. (Lond.) 


Buty! Alcohol Etc., Etc. 


BASIC & SYNTHETIC CHEMICALS LIMITED 
P. O. jadavpur College, Calcutta-32 


THERELEK ELECTRIC 
MUFFLE FURNACES 


for temperature up to 
1000° C. 
Different sizes 
ALSO 

Tube Furnaces 

Pot Furnaces 

Temperature Controllers 

Temperature Recorders 

Pyrometers 

Thermocouples 

Electric Ovens 

Incubators 

industria! Electric Heaters 


Thermostats, and other 
Electrical Instruments 


For further details contact: 


THERMO-ELECTRIC EQUIPMENT COMPANY 
58 COMMERCIAL CHAMBERS, MASJID BUNDER ROAD, BOMBAY 3 
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INTRODUCING 


a series of reports on 


CHROMATOGRAPHY 


A vast amount of material has been 
published on the use of Chromatogra- 
phy in chemical analysis, and the time 
seems now appropriate to review the 
progress made to date. 

Compared with instrumentation, Chro- 
matography is both simple and inex- 
pensive, yet its powers of resolution are 
immense. It enables minute quantities to 
be separated, the only limitation being 
the sensitivity of the detecting agent 
employed; as a result of this, a new 
term, *‘Chromatographically Pure’ has 


come into use. 


Among the industrial applications of 
Chromatography is the evaluation of 
uranium and thorium from ores; among 
its triumphs is the first complete illus- 
tration of the structure of a protein. 
The possibilities of the method are un- 
limited, both in research and in general 
use. 

To deal with these developments, special 
types of Whatman Filter Paper and 
Cellulose Powder have been evolved; 
and a series of articles entitled ‘Progress 
in Chromatography’ will be published 
in this space month by month. 


Progress in Chromatography, No. 1 
MULTIPLE SAMPLE ANALYSIS 


This will be the subject of our next advertisement 
and will deal with systematic analysis — 
both qualitative and quantitative 
— by paper chromatography. 

Enquiries from 
H. REEVE ANGEL & CO LTD 


9 BRIDEWELL PLACE LONDON EC4 
Sole Distributors .of 


WHATMAN FILTER PAPERS 


(Manufacturers W. & R. Balston Ltd.) 
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FOUR-TUBE 
RHEOSTATS 


2000 Watts 


FACILE OPERATION BY HANOWHEEL 
SUITABLE FOR 
THE LABORATORY & INDUSTRY 


THE STANDARD SCIENTIFIC 


INSTRUMENTS CO. 
115, BRODIES ROAD 


TELEPHONE: 62761 


Before buying anything in 
CHEMICALS 


Please contact 
YOUR RELIABLE SOURCE 


Laboratory Chemical Co. 


89, PRINCESS STREET 
BOMBAY 2 


Direct Importers, Stockists & 
Dealers in 
A. R. ACIDS, LABORATORY 
CHEMICALS, AMINO ACIDS, 
STAINS & DIFCO PRODUCTS 


Grams: “ LABFURNISH 


LABORATORY FURNISHERS 


DHUN MANSION, VINCENT ROAD, DADAR, BOMBAY 14 
Just Received 


PAUL WAECHTER 


MEMMERT 

ROTOFIX 
CAMBRIDGE 
MUFFLE FURNACES 
STIRRERS 

ZEAL’S 


German Students’ & Medical 
Microscopes 

Electric German Ovens 

German Centrifuges 

Dial Thermometers 


Electric, German 
Factory Hygrometers 


—Plus— 


LABORATORY GLASSWARE, Etc. 
FURTHER PARTICULARS ON APPLICATION 


Branch Office: 
MOTILAL MANSION, KAPASIA BAZAR, AHMEDABAD 2 
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RELATIONSHIPS THE ANIMAL KINGDOM 


How can you show both the diversity of ‘the Animal Kingdom and’ its inter- 
relationship at the same time? It can be done with the aid of the vivid, large wall 
chart illustrated above. 

Starting from a single cell the trunk of the outline coincide with a series of 
embryological stages. Existing species are portrayed in natural colour, fossil forms in 
black and white. This chart of striking beauty and compelling interest shows the 
relationship of I15 representatives of the major animal phyla, unified by the concept 
of evolution. An accompanying booklet provides 24 pages of explanatory comment. 


Ckart Size: 68" 45" Mounting: On cloth with wood rollers 
Accredited Agents 


MARTIN & HARRIS LIMITED 


(SCIENTIFIC DEPARTMENT ) 
SAVOY CHAMBERS, WALLACE edd REET, BOMBAY-1 
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B.T.L 

Electrometric Apparatus 
for KARL FISCHER 
TITRATIONS 


The instrument is self-con- 
tained with a built-in end- 


point indicating circuit of 


high sensitivity. No 


external potentiometer is 


necessary. 
A micro-ammeter with its 


scale marked “Excess 
Water” and “Excess 
Fischer” is mounted in 
the front of the cabinet. 
PRICE £65 EX WORKS 
AVAILABLE FOR 


IMMEDIATE DELIVERY 


Full particulars in Technical Leafiet 
T.39, sent on request 


J Sole Agents in India ®& 


TOSHNIWAL BROTHERS LIMITED 


Delhi Office: Head Offce: Madras Office: 


3/7, M.M. Road, 198, Jamshedji Tata Road, 9, Blackers Road, 
NEW DELHI- 1. FORT, BOMBAY -1. Mount Road P.O., 
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INDIA’S RESOURCES IN ATOMIC MINERALS* 


EVELOPMENTS arising out of atomic re- 

search are likely to transform the world 
fin the next twenty years by endowing it with 
a‘new source of power so versatile and res- 
ponsive to human needs that it will put into 
Shade the present three conventional sources 
of power, coal, petroleum and electricity. At 
present uranium holds the field as the prim- 
ary fission metal in nuclear power production 
and thorium is a ciose second. There are, 
however, indications based on experimental 
data that soon there will be a neck-to-neck 
tace, and the odds are that thorium will emerge 
a a fission fuel of greater potential than ura- 
tium in the near future. This prediction was 
Made in several documents presented at the 
memorable Geneva Conference on the Peace- 
ful Uses of Atomic Energy. The conversion of 


* From the Sir Thomas Holland Memorial Lecture 
thtitled Jwdia’s Mineral Potentiality for Atomic Energy, 
by Dr. D. N. Wadia, Geological Adviser, Ministry of 
Natural hesources and Scientific Research, Govt. of India. 
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thorium into U 233 in a breeder reactor is no 
longer a mere speculation. Thus the indica- 
tions are that thorium will constitute, in the 
near future, a power resource of incalculable 
value in India, and this fact is being given 
prime importance in the plans that are being 
formulated by Prof. Homi Bhabha for employ- 
ment of nuclear energy for peaceful uses. 
The basic raw materials required for nuclear 
energy production are minerals and ores carry- 
ing: uranium, thorium, beryllium, lithium, zir- 
conium and graphite. There are besides these 
a few subordinate natural mineral substances 
required as integral and shielding parts of 
nuclear power reactors. The procurement of 
these secondary minerals presents no difficulty, 
because India is in a comfortable position in 
having indigenous supplies and also because 
their import from open world markets is easy. 
URANIUM 


_ Uranium in India is principally a product of 
igneouus and metamorphic rocks, its genesis 
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being due to epithermal, mesothermal or hydro- 
thermal agencies in granitic magmas, or to 
epigenetic action in large shear or thrust- 
zones. 

Uranium ores in India belong to three cate- 
gories: (i) Low-grade ores di inated in 
Singhbhum and parts of Rajputana in Archzan 
and Dharwar rocks—The uranium content in 
these rocks varies from 0-03 to 0-1% with a 
few thin stringers and nests of higher: con- 
centrations. The poorer grade rock is avail- 
able in large tonnage, a ton of rock yielding 
from % to 2% lb. of uranium. The ore mineral 
present in this type is probably a primary 
uranium compound, capable of simple chemi- 
cal leaching by the acid or carbonate methods. 
(ii), Complex uranium minerals occurring in 
pegmatites and other vein deposits—niobates, 
tantalates and titanates of uranium—form the 
second category. These have higher uranium 
content but their occurrence is highly spora- 
dic. These ores are again difficult to process 
chemically as well as metallurgically. The 
more important pegmatites carrying urani- 
ferous deposits are found in the Mica Belt area 
of North Bihar, mica mines area of Nellore in 
Madras and Central Rajputana. (iii) The 
monazite sands of Travancore and Madras 
coasts—The voluminous ilmenite (black sand) 
accumulations of these coasts, containing from 
0-5 to 2% of monazite, constitute an easily 
accessible source of uranium, the exploitation 
of which will liberate large volumes of thorium 
and other rare-earth compounds. Average 
monazite yields from 0-2 to 0-46% of U,O, and 
from 8 to 10% of ThO,. There are varieties 
of monazite much higher both in thorium and 
uranium values, e.g., the newly discovered 
variant (?) of monazite, the rare ‘cheralite’, 
which carries 4 to 6% U,O,, besides 19 to 33% 
ThO,. Estimates of uranium available from the 
major monazite sand spreads located at vari- 
ous sites in the Malabar Coast and on the 
Coromandel Coast are of the order of several 
thousand tons. 

THORIUM 

The main source is monazite, a monoclinic 
Phosphate of several rare earths and metals. 
The thorium content of Travancore monazite 
ranges from 8 to 10-:5% as against 5 to 6% of 
the Brazilian and other foreign monazite. It 
occurs both as crystalline aggregates in grani- 
tic rocks of Hazaribagh, Mewar, Western Ghats 
and Madras, and as a constituent of beach- 
sands on the Malabar and Coromandel Coasts. 
It is the latter which constitutes the chief 
source of thorium metal, and the scale of mag- 


India’s Resources in Atomic Minerals 


nitude of its concentration on the Travancore 
littoral makes it an asset of world importance, 
The monazite has accumulated along with 
ilmenite, rutile and zircon along the seashore 
by a process of natural concentration out of 
the products of rock decay in the course of 
long geological ages. Detailed quantitative sur- 
vey of the monazite occurring on Travancore- 
Cochin littoral has just been completed; it gives 
a total estimated reserve of a little over a mil- 
lion tons, for this sector of the west coast. A 
series of fresh occurrences of ilmenite contain- 
ing variable percentages of this mineral, has 
been brought to light within the last three 
years at several widely scattered localities 
These extend from Cape Comorin to as fa 
north as the Narmada estuary on the west 
coast and beyond the Mahanadi from Tinne- 
velli on the east coast. From data so far avail- 
able, a provisional estimate of two million tons 
of monazite, carrying between 1,50,000 t 
1,80,000 tons of ThO., may be accepted as a 
rather -conservative figure. 

The new mineral, cheralite (percentage com- 
position: ThO,—31-4, U,0,—4-43, P,O,—24-55 
and SiO,.—3-12) and probably some other un- 
named variants of monazite, with their thorium 
content as high as 19 to 33% found in recent 
years in small quantities in their rock matrices, 
though not likely to swell this figure mate- 
rially, will form valuable local sources of sup 
ply of the highly potential fission metal. 

OTHER MATERIALS 

The rare metal beryllium, which is used as a 
moderator in atomic power plants, is available 
in India in the form of the mineral beryl, which 
occurs in fairly widely distributed pegmatites 
in various parts. Since 1949, fairly extensive 
workable deposits have been discovered in parts 
of Rajaputana and North Bihar, and the pro 
duction of dressed beryl has risen to over 4 
thousand tons per year. The stock-piling of 
this mineral in India is a feasible proposition 
and is being pursued. 

Lithium, which is a likely source of helium 
in future thermo-nuclear fusion developments, 
occurs as a constituent of the minerals lepido 
lite and spodumene, occurrence of which @ 
appreciable amounts are recorded from sevé& 
ral localities. The Department of Atomic Energy 
can easily draw its requirements from know! 
deposits. 

India possesses large resources of zirconium 
in the mineral zircon. Zircon forms about 6% 
of the raw ilmenite sands of Travancore, bu 
contains about 5% of hafnium, which has 
be eliminated in the refining of zirconium f¢ 
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atomic use. Another source is the mineral hardly been touched by these surveys. The 


paddeleyite, also known in Travancore sand. 
Graphite of a high degree of purity, espe- 
cially free from boron, is required in the atomic 
reactor but is rarely found in the natural state. 
With four petroleum refineries in the country 
treating over 3% million tons of crude oil 
yearly, there should be enough petroleum coke 
available for manufacture of artificial graphite. 


PROSPECT FOR THE FUTURE 


The vast extent of India covered under an- 
cient crystalline rock formations, both in the 
Deccan Peninsular shield and the extra-Penin- 
sular region of the north, particularly the 
Himalayan terrain, yet remains to be examin- 
ed for its uranium potential as well as resources 
in ancillary atomic minerals. The million square 
mile Archzan and pre-Cambrian rock expanse, 
with its cover of basic lava flows in the north- 
west ‘(many of which are known to have mea- 
surable content of uranium of the order of 
10-6 gram per gram of rock), is covered only 
in comparatively insignificant proportions by 
systematic geological prospecting and survey 
for uranium. So far the Himalayan region has 


INCE the discovery of the positron by 
Anderson, confirming Dirac’s prediction on 
the basis of his theory of the electron, it has 
been generally assumed that the proton would 
also have its charge conjugate, the antipro- 
ton, a stable particle identical with the proton 
in mass and spin and having charge and mag- 
netic moment equal but opposite to those of the 
proton. It would be expected to be generated 
in pairs with ordinary nucleons and to have the 
ability to be annihilated in interaction with 
them. 

Workers at Berkeley have now announced 
the identification of antiprotons (by mass 
determination from momentum and velocity 
measurements) among particles generated by 
bombardment of a copper target by 6-2 BeV 
protons from the Berkeley bevatron. A minimum 
energy of 5-6 BeV is required for antiproton 
production in nucleon-nucleon collisions. They 


measured the momentum (p) by an arrange- 
ment of magnetic lenses and fields which select 
negative singly charged particles with p= 1-19 
BeV/c; and velocity by a time of flight deter- 
Mination between two scintillation counters 


Himalayas are regarded as generally barren in 
sizable mineral or metal veins or lodes. Its 
very recent orogeny and the observed poverty 
of this region of middle and late Tertiary up- 
lift in metallogenic provinces has _ influenced 
this attitude amongst Indian geologists. But 
large areas of the inner Himalayas are yet geo- 
logically terra incognita, and need to be inves- 
tigated by aerial geophysical surveys, especially 
in the central and axial parts of the range 
which are marked by a series of granitic and 
gneissic intrusions of immense sizes. 

A planned programme of investigating these 
areas by ground and aerial surveys has been 
formulated, and the strength of the geological 
and physical personnel engaged in the Raw 
Materials Division of the Atomic Energy 
Department is being gradually increased. 

It would be hazardous to predict any large 
accessions of uranium and thorium from these 
hitherto unknown regions; at the same time the 
prospect of discovering many commercially 
workable uranium deposits in new fields can- 
not be ruled out. 


THE ANTIPROTON 


40’ apart. About 250 particles, with average 
mass of 1840+ 90 electron masses, were thus 
found. These were separated from the large 
number of accompanying z-mesons (> 44,000 
per antiproton) of the same momentum (and 
hence greater velocity) by making use of the 
velocity sensitivity of Cerenkov counters. Exist- 
ing observations on stability and interactions 
of the particles are consistent with their iden- 
tification as antiprotons. 

The existence of the antiproton entails with 
virtual certainty the existence of the antineu- 
tron. Its experimental demonstration is a most 
interesting problem. Probably the neutron beam 
of the Berkeley bevatron contains an appre- 
ciable number of them, but their disentangle- 
ment from the ordinary neutrons appears a 
formidable task. It is likely that the best ap- 
proach will be either: (1) to transform an 
antiproton into an antineutron by a collision 
with a proton; or (2) to convert an antineutron 
into an antiproton by collision with an ordi- 
nary neutron and detect either the antineutron 
or the antiproton produced by this process,— 
(Nature, 1956, 177, 11.) 
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BATHYTHERMOGRAMS—AN OCEANOGRAPHIC TOOL 
E. C. LA FOND 
Andhra University, Waltair 


ATHYTHERMOGRAMS—the Temperature 
versus Depth graphs made automatu.caily by 
the bathythermograph as it is lowered into the 
sea, provide a wealth of information about the 
secrets of the sub-surface layers. These T-D 
data are easily acquired in a matter of a few 
minutes, and produce results with a remark- 
able degree of accuracy. When the various 
T-D data are studied and compared with other 
oceanographic factors they reveal many of the 
processes taking place in the sea. 

The bathythermogram is important to every 
branch of oceanography. The marine biologist 
is aided in his efforts to determine the environ- 
ment in which plants and animals flourish. The 
marine chemist requires the temperature struc- 
ture in order to determine chemical reactions 
and the saturation point of the salts and gases. 
The physical oceanographer is especialiy con- 
cerned with the T-D character of the water, for 
the physical properties of the water itself are 
dependent upon its temperature. For example, 
water density, surface tension, viscosity, sound 
velocity, etc., are a direct function of tempe- 
rature. For these many reasons, the study of 
the temperature of the sea has become an in- 
tegral part of the oceanographic research pro- 
gramme at the Andhra University. 

The vertical temperature structure of the sea 
off the Indian coasts may be described as a 
three-layer system, somewhat analogous to 
layers in the atmosphere. The upper or sur- 
face layer is called the “thermosphere” and 
consists of a changing zone of relatively warm 
near surface water. It is separated from the 
lower psychrosphere by the thermocline, a layer 
in which the temperature changes most rapidly 
with depth. The psychrosphere remains a com- 
paratively stable colder region (see Fig. 1). 
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* FiG. 1. Common type of bathythermogram and the 


related layers of the sea. 


In this simplified version of the temperature 
structure, changes are continually taking place 
through external and internal forces such as 
tide, current, wind, etc. Also, heat exchange 
to and from the atmosphere occurs at the séa 
surface, which in turn, modifies the tempera- 
ture structure in the thermospheric layer. Some 
of these environmental factors have a charac- 
teristic effect on the shape of the bathythermo- 
gram. These are sometimes discernible and 
reflect the history of the physical processes 
that have taken place in the water. Several 
different types of bathythermograms are pre- 
sented in Fig. 2 and their probable formation 
is discussed. 
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Fic. 2. Various types cf bathythermogram observed 
in the Indian Ocean. 

-If the bathythermogram shows a _ continual 
vertical trace, i.e., isothermal water, from the 
surface to a depth of a few hundred feet, as 
shown in Fig. 2A, it indicates that the water 
has been vigorously mixed by a strong wind, 
or that vertical advection by cooling at the sur- 
face has taken place. In the winter both pro- 
cesses frequently occur. A tropical hurricane 
in the Arabian Sea or Bay of Bengal will pro- 
duce such isothermal bathythermograms. 

In Fig. 2B, the usual three-layer system is 
present. The thermocline has a gradual slope 
which is caused by diffusion and gradual mix- 
ing at that level. The increased temperature at 
the surface represents conduction of heat td 
the water from the atmosphere under low wind 
conditions. This type of T-D curve may be 
commonly found in the summer whenever the 
wind is light and the air is relatively warm 
and moist. 

The step-like structure in the thermosphere 
depicted in Fig. 2 C is usually the result of 
successive surface heatings and wind mixings 
Spring is the favourable season for such sur- 
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face water heating, through increased solar 
radiation and conduction and, coupled with 
irregular winds, produces this type of T-D 
structure. 

The sharp thermocline boundary between 
thermosphere and psychrosphere, as shown in 
Fig. 2 D, occurs when one adjacent water-mass 
of different temperature flows over another at 
a different rate of speed or in a different direc- 
tion. The diffusion of water and heat at the 
boundary of two such water-masses under 
these conditions is small. A similar T-D struc- 
ture may also occur when a warm water type 


flows over a sub-surface depression or when a 


large river enters a colder sea. In each case 
the lighter water flows over the more dense 
layer without appreciably mixing at the thermo- 
cline. 

Irregular wiggles in the bathythermogram, as 
illustrated in Fig. 2 E, are indicative of turbu- 
lence at current boundaries. These occur in 
the stronger current systems. For example, off 
promintories like the Godavari Delta, the along- 
shore current increases in speed and at the 
same time intermingles with coastal waters. 
This type of irregular and variable tempera- 
ture structure is the result. 

In Fig. 2 F is shown an increase in tempe- 
rature below the surface, usually the result of 
cooling at the surface. In this case, the sur- 
face layer must contain low salinity water in 
order that the vertical column may remain in 
stable equilibrium. Along the east coast, im- 
mense quantities of fresh-water mix with Bay 
of Bengal water, producing a dilute thermo- 
spheric layer. In the fall, the surface cools by 
evaporation and conduction of heat to the atmo- 
sphere, causing vertical advection in the low 
salinity layer. Due to the higher salinity in 
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the thermocline the stability of the water is 
maintained, even with higher subsurface tem- 
peratures. Actually, the T-D structure of both 
Figs. 2 C and 2 F could indicate horizontal 
advection of a different shallow water-mass 
into the sampling area. However, the cooling 
and mixing process is the more common. 

Various other shapes or combinations of 
shapes exist along the Indian coasts. Most can 
easily be explained. However, the cause of one 
feature shown in the deepest part of Fig. 2C, 
namely, an isothermal layer near the bottom, 
is not apparent. Such a water structure exists 
on the edge of the continental shelf off Visa- 
khapatnam in the spring. It might be caused 
by, (1) turbulence as the water flows across 
the bottom, or (2) by selective infiltration of 
water of a single temperature. This latter 
may be connected with upwelling along the 
continental slope at this time of year. 

These deductions are from a single bathy- 
thermogram. With many bathythermograms 
much more information can be ascertained. 
For example, repeated lowering in one location 
will give a measure of the wide variability and 
time cycles (diurnal, tidal, seasonal, etc.) in 
the water temperatures? A line or network 
of observations will give two or three dimen- 
sional information. Consequently, from the 
character of a single bathythermogram, or group 
of bathythermograms, it is possible to deduce 
the processes that have taken place in a ver- 
tical water column in the sea. The bathythermo- 
gram is indeed a useful oceanographic tool. 


1. La Fond, E. C., Memoirs in Oceanography, Andhra 
University, 1, 94. 

2. —, Jbid., 117. 

3. —— and Poornachandra Rao, C., /did., 109. 


PEACEFUL USES OF ATOMIC ENERGY 


HE United Nations wishes to announce the 
forthcoming publication of the Proceedings 
of the International Conference on the Peace- 
ful Uses of Atomic Energy, held in Geneva, 
during August 1955, in their entirety. 
Peaceful Uses of Atomic Energy will be pub- 
lished in sixteen volumes, each approximating 
500 pages; they will comprise all papers sub- 
mitted at the Conference (about 1,050), the 
text of the oral presentations at Geneva, and 
the verbatim record of the discussions on the 
Geneva papers. The publication provides for 
the first time a complete reference work on 
all the peaceful uses of atomic energy and will 
temain the standard text and basic documen- 
tation’on this subject for many years. 


Volume III, entitled, “Power Reactors”, is 
the first of the sixteen to be printed, and has 
been released recently. It describes reactors 
now operating and plans for future reactors 
that will produce usable power in the form of 
heat or electricity. The types of fuels and how 
they will be used are also considered in this 
volume, which carries nearly 400 illustrations. 

A complete list of the sixteen volumes is 
given at the end of this release, with the prices 
of each volume. The price for Volume III is 
$7.50. Copies can be ordered from United 
Nations Official sales agents in various coun- 
tries, or from H.M. Stationery Office, P.O. Box 
569, London, SE. 1, 
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THE PRIMARY COSMIC RADIATION* 


(Pa radiation was discovered nearly 50 
years ago. Its effects were first observed 
as a small residual ionization in gases, which 
could not be attributed to natural radioactivity 
of the earth and of its atmosphere. From this 
modest beginning, a branch of physical science 
has developed which has profoundly affected 
and in some cases even revolutionized other 
fields of physics and has exerted a great in- 
fluence on the development of other sciences, 
in particular, astrophysics and archzology. In- 
creasingly important contributions of cosmic ray 
research to geophysics, oceanography, meteoro- 
logy and cosmology, possibly even to the bio- 
logical sciences, must be expected. 

In order to understand why results obtained 
in the study of cosmic rays have reached so 
far afield and have affected so many different 
branches of knowledge, we must consider 
separately three different aspects of the pheno- 
menon of cosmic radiation: the incident par- 
ticles themselves, the dissipation of their enor- 
mous energy inside the atmosphere, and the 
radioactivity which cosmic radiation produces 
on the surface of the earth. 

The outer atmosphere of the earth is con- 
tinuously being bombarded from all sides by 
various forms of radiation and matter: pho- 
tons of greatly varying wavelengths, a stream 
of atomic nuclei of widely varying mass and 
energy, as well as aggregates of matter rang- 
ing in size from very fine particles of dust to 
that of large boulders. Our entire knowledge 
about the properties of the solar system and 
of the universe which surrounds us and of 
which we form an insignificant part, even our 
awareness of the very existence of this uni- 
verse, is based on a study of some part of this 
radiation and matter which bombards us. The 
study of the electromagnetic radiation in the 
visible part of the spectrum has by far the 
longest scientific history and is responsible for 
most of our present knowledge of the universe 
around us, while the study of the incident par- 
ticle radiation is comparatively new. Yet it 
has already taught us that the interstellar 
medium not only consists of turbulent gases 
and dust, but that it also consists of atomic 
nuclei moving with relativistic and near rela- 
tivistic velocities and that it contains magnetic 
fields. One finds that the energy density due 
to cosmic radiation, to magnetic fields and to 


* Abstract of Presidential Address of Prof. B. Peters 
to the Physics Section at the 43rd Session of the Indian 
Science Congress, 1956. 


the kinetic energy of interstellar matter are of 
the same order of magnitude. It is clear that 
these facts alone are of the greatest importance 
for theories dealing with the development of 
stars and galaxies and is fundamental to al 
problems cf cosmology. The details of the che- 
mical composition of cosmic radiation, its den- 
sity and velocity distribution, its variations in 
time and space, will have to be understood in 
terms of the present physical conditions of ou 
universe and thereby serve as tools to explore 
these conditions. In this way cosmic ray phy- 
sics has become a part of astrophysics and cos- 
mology. 

On impact with the atmosphere the parti- 
cles of the cosmic radiation destroy nitrogen 
and oxygen nuclei which they encounter and 
decompose them into their constituent parts 
(protons, neutrons and aggregates of these 
particles); in addition, a large part of their 
enormous kinetic energy is transformed into a 
variety of highly unstable particles which sub- 
Bequently decay through complicated chain 
events back into stable forms of matter. It és 
clear that the appearance of these particles 
(which are called mesons and hyperons) in 
high energy collisions is closely linked with the 
properties of the colliding protons and new 
trons and is useful in explaining the force 
responsible for their aggregation into the 
nuclei of elements which we observe on the 
earth. The role which these unstable particles 
play in the structure of matter is not yet clear; 
almost all of them were first discovered in cos- 
mic radiation, and these discoveries provided 
the impetus for building the large accelerator 
which now are among the most valuable tools 
for the investigation of nuclear forces. Thus, 
cosmic ray physics is an important part of 
nuclear physics. 

The significance of cosmic ray work fo 
archeology, geophysics, oceanography and 


ber of radioactive nuclei are produced with 
greatly varying half lives. These half lives, 
though often quite long, are much shorter than 
those of naturally occurring radioactive sub- 
stances which have survived in measurable 
quantities on the earth and in meteorites sinc 
the creation of elements some 5 billion years 
ago. There are two ways in which these radio- 
active nuclei are produced by cosmic rays 
They may be produced directly by the partial 
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fragmentation of nuclei in the air, or they may 
be produced by the capture of cosmic ray- 
produced neutrons after these neutrons have 
been slowed down. 

The first group contains the recently dis- 
covered cosmic ray-produced Be7 (half life 53 
days), which may be useful for studying the 
circulation of air-masses between the strato- 
sphere and lower atmospheric layers, and may 
also give information on the vertical circula- 
tion of ocean water. Another collision product 
is tritium (half life 12-5 years), whose con- 
centration in lake and well water reservoirs 
has been used to obtain information on the 
rate at which these reservoirs are fed by con- 
temporary water from recent precipitations. 

Among the radioactive isotopes produced by 
slow neutron capture, the most important one 
is C!4 (half life 5,600 years) which has been 
used primarily to determine the time at which 
various organic materials have ceased to par- 
ticipate in the exchange of CO, between the 
atmosphere and the biosphere. The time of 
death can, therefore, be measured from the 
C™ concentration in the remains of plants, ani- 
mals of humans and this technique has proved 
of great value for archzological research. 

Whether cosmic radiation is of importance 
to the biological sciences, is not clear. Since 
all high energy radiation is capable of produc- 
ing mutations, continuous cosmic ray bombard- 
ment, particularly at high elevation, must have 
been responsible for some genetic changes. It 
may, however, not be of sufficient importance, 
compared with other agencies of mutation, to 
have influenced markedly the history of evolu- 
tion. 

The experimental results on the primary cos- 
mic ray nuclei have shown how their chemical 
composition, state of ionization, energy spec- 
trum, spatial isotropy and intensity variations 
in time can be used to derive information on 
(1) the composition and temperature distribu- 
tion of the region of the galaxy in which the 
Particles originate; (2) the nature of their 


= discovery and isolation in pure form of 
a substance, named fertilizin, which produces 
a serum that inhibits the division and multipli- 
tation of specific cells was announced at the 
anual meeting at Atlanta, Georgia, of the 
American Association for the Advancement of 
Science. 
The substance was isolated from the gela- 
tinous coat of a sea urchin’s egg by Dr. Albert 
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trajectories in interstellar space; and (3) the 
distribution of gas clouds and magnetic fields 
in the galaxy and in the solar system. 

Various theories have been proposed as to 
hew particles could be accelerated in the galaxy 
to very high energies. Magnetic variable stars, 
and stars whose magnetic axis does not co- 
incide with their axis of rotation have been 
investigated in some detail as possible acce- 
lerators. The conversion of the kinetic energy 
of interstellar gas clouds into cosmic ray energy 
has also been considered. There are serious 
objections to these proposals. Nevertheless it 
is possible that they play a role in the pro- 
duction of cosmic rays. 

However, one celestial object has been dis- 
covered which does accelerate particles to cos- 
mic ray energies, although we do not under- 
stand how it accomplishes the acceleration. The 
object is the so-called Crab Nebula, a rapidly 
expanding luminous gas cloud resulting from 
the explosion of a supernova, which according 
to Chinese sources occurred about 900 years 
ago. The total energy which is converted in 
the Crab Nebula into kinetic energy of parti- 
cles is of a magnitude which is perhaps suffi- 
cient to account for the total observed cosmic 
ray intensity if one assumes that (as indicated 
by observations on other galaxies) our galaxy 
produces on the average one supernova every 
200 or 300 years. 

It is not clear as yet, whether the observa- 
tions on the Crab Nebula are consistent with 
its emitting cosmic ray particles of energies 
as high as 10! ev. or whether we have to 
look for other mechanisms in this ultra high 
energy region. The detailed mechanism of 
acceleration and the origin of the enormously 
high magnetic field energy appearing in this 
supernova explosion are also as yet quite un- 
known. Nevertheless the existing evidence 
gives strong support to the hypothesis that 
supernovae and perhaps novae are sources of 
cosmic radiation. 


Tyler, Professor of Embryology at the Cali- 
fornia Institute of Technology. When injected 
into rabbits or chickens, it leads to the pro- 
duction in their blood of serum that acts spe- 
cifically against the dividing mechanism of the 
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SOME PROBLEMS OF GONDWANALAND 


INCE the idea of Gondwanaland was first 
put forward seventy years ago, consider- 
able work has been done in different areas on 
the stratigraphical, palzontological and tec- 
‘tonic aspects as a result of which we have some 
idea of the main events in the histpry of this 
‘ancient continent. But the picture of the geo- 
logical history of Gondwanaland is still far from 
being complete. We find that new discoveries 
from time to time have often revealed new 
possibilities of interpretation, necessitating con- 
stant revision of our older ideas. From an 
overall review of the present position, it is 
clear that there are still quite a number of 
problems connected with Gondwanaland re- 
quiring proper elucidation. The object of the 
present paper is to draw attention briefly to 
some of these problems. 


When and how exactly did the Gondwanaland 
come into existence? When and how exactly 
did it disappear ? Although we commonly talk 
of the first appearance of Gondwanaland in the 
Upper Carboniferous period, and connect its 
birth in some way with the earth movements 
of that period (Hercynian), the main question 
is still there to consider, Viz., how was this 
continent actually built up ? What exactly was 
the position regarding these land masses (com- 
prised within the Gondwanaland) and their 
mutual relationships in the pre-Upper Carboni- 
ferous times? To tackle this point, it is neces- 
sary to make a detailed comparative study, 
age by age, of the terrestrial and fresh-water 
deposits of the earlier periods, with their fau- 
nas and floras, found in the present represen- 
tatives of Gondwanaland, and determine their 
mutual relationships. 

Regarding the disappearance of Gondwana- 
land, the current view is that this disruption 
took place in stages, at different times in dif- 
ferent places, during the period ranging from 
Lower Cretaceous to the Lower Eocene. The 
exact chronological sequence of these stages, 
and their connection, if any, with the begin- 
nings of the Himalayan upheaval on the one 
hand, and the Deccan Trap eruptions on the 
other, have yet to be worked out. There is 
also the more fundamental question of how 
this disruption took place,—submergence and/ 
or drift? It may be pointed out that these 
studies regarding the appearance and dis- 
appearance of Gondwanaland have also an im- 
portant bearing on the problem of fixing the 


lower and upper age limits of the Gondwana 
system in each of the present different part 
of the old Gondwanaland. 

There are also the questions regarding the 
land and sea connections during the Gondwana- 
land period. What exactly was the nature of 
the land connections, if any, between the south- 
ern Gondwanaland and the northern Laurasia? 
When and where did these connections exist? 
Were they continuously in existence in the 
same places, or were these connections of the 
‘make and break’ (rhythmic) type shifting 
about in place and time? What exactly was the 
nature of the connections between the differ- 
ent parts of the Gondwanaland itself? Seve- 
ral views on these matters have no doubt been 
expressed from time to time, but there is stil] 
a lot of confusion and controversy. A proper 
solution of these palzogeographical problems 
must of course take into account the distribu- 
tion and mutual interrelationships of contem- 
porary faunas and floras. On the one hand, 
we have cases of admixture of the northerm 
and southern land floras across the Tethys; 
and, on the other, there are the evidences of 
admixture of the Tethyan and Indo-Pacific 
marine faunas across Gondwanaland. All thee 
have yet to be fully investigated and properly 
interpreted. 

Then again, there are the problems connect 
ed with the glaciation in Gondwanaland. While 
the fact of glaciation has been established ih 
several parts of Gondwanaland, the exact ag 
and time-distribution of this glaciation in the 
different areas, the centres of dispersal of the® 
ice sheets, the question whether there were local 
or uniformly spread glacial and inter-glaciél 
periods, and, if so, their number and mutudl 
correlation,—are still some of the points ré 
quiring full investigation. These studies will 
also have an important bearing on any theory 
accounting for this ice age. 

In addition to the above, we have the whole 
field of ‘Gondwana Floras’ still requiring pro 
per attention. The constituents of the Glossop 
teris flora in the different parts of Gondwandé- 
land, and their relation to the other conten 
porary palzobotanical provinces have yet to be 
fully worked out. Our knowledge of the Upper 
Gondwana floras is also very limited. It may 
be said that the whole field of palzobotanical 
investigations of the flora of Gondwanaland 
still remains to be fully and systematically ex- 
plored. 
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The above are some of the major problems 
(and at some stage, they all get interrelated)— 
connected with Gondwanaland, requiring fur- 
ther studies. While it is true that on many 
of these topics, ideas have been expressed and 
views put forward from time to time, on the 
basis of local researches, we have hardly dealt 
with these problems on a ‘Gondwanaland basis’, 
as we must do to evolve a consistent and com- 
prehensive view of the geological history of 
this ancient continent, and fit it in properly 
within the wider picture of contemporary Earth 
History as a whole. These basic and funda- 
mental problems cannot be solved by piecemeal 
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‘and unco-ordinated research in scattered areas; 
what is really necessary now is to initiate and 
carry out intensive and co-ordinated team work 
‘according to a well considered ‘master plan’ to 
be drawn up by a competent and authoritative 
agency. 

In this connection it is gratifying to note that 
an International Gondwana Commission has al- 
ready been set up, and a memorandum incor- 
porating the views of Indian geologists on the 
subject has been submitted by Dr. D. N. Wadia 
for discussion at the forthcoming session of the 
International Geological Congress at Mexico in 
September 1956. 

L. Rama Rao. 


U.S. SATELLITE PROGRAM* 


WO additional areas of activity in relation 
to the worldwide programmes for the Inter- 
national Geophysical Year 1957-58 are of spe- 
cial interest : rocket studies of the upper atmo- 
sphere, and the recently announced satellite 
studies, which represent a logical extension, 
technically and conceptually, of the rocket pro- 
gramme. 

Rockets permit us to make direct measure- 
ments of quantities that are either only in- 
directly observable or are not observable at 
all, from the ground. They also provide a 
technique for measuring the altitude depend- 
ence of various geophysical parameters. Un- 
fortunately, rockets have two serious disadvan- 
tages: (i) their total flight is extremely short 
and the time spent in a particular altitude range 
is even shorter; and (ii) their flight paths are 
restricted in terms of geographic coverage. 

Thus, in spite of the very great value of roc- 
ket data, much of which is attainable only by 
tocket methods, there exists a need for a device 
that can provide synoptic data over the earth 
at high altitudes, over appreciable periods of 
time. As examples, one can cite the follow- 
ing: fluctuations in such solar effects as ultra- 
violet radiations and X-rays, cosmic ray inten- 
sities, current rings encircling the earth, and 
particle streams impinging on the high atmo- 
sphere. These and other phenomena are among 
the most important problems connected with 
the physics of the upper atmosphere and with 
solar-terrestrial relationships. 

Clearly an earth satellite would permit ob- 
servations of the kind indicated above, and the 
following types of experiments would seem 


* From an article by Toseph Kaplan and Hugh Odi- 
shaw in Science, 1955, 122, 1003. 
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desirable: (i) determination of outer atmosphere 
densities by observation of the air-drag effect 
on the satellite’s orbit; (ii) obtaining of more 
accurate measurements of the earth’s equato- 
rial radius and oblateness and of intercontinen- 
tal distances and other geodetic data than are 
presently available; (iii) long-term observa- 
tions of~solar ultraviolet radiation; (iv) studies 
of intensities and fluctuations in intensity of 
the cosmic and other particle radiations im- 
pinging on the atmosphere; (v) determination 
of the density of hydrogen atoms and ions in 
interplanetary space; (vi) observations of the 
‘Stérmer current ring; (vii) if possible, deter- 
mination of the distribution-of mass in the 
earth’s crust along the orbital “track. 

How many and what experiments will be 
undertaken cannot be specified at this time. In 
part, these depend on the number,’ size, and 
pay-load capacity of the satellites. ‘In part, they 
would depend on choices yet to be made by the 
United States National Executive Committee 
for the IGY, in collaboration with ‘interested 
scientists, for in all probability, more experi- 
‘ments will be proposed than can be fitted into 
the IGY satellite program. ; 

Work on technical details of the satellite is 
currently under. way. Information now avail- 
able indicate that the satellites will be small; 
they will contain scientific instruments; they 
will be trackable from ground by optical and 
radio techniques; they will probably be visible 
to the naked eye under optimum conditions at 
dawn and dusk, and certainly observable under 
good atmospheric conditions by means of bino- 
culars and wide field optical equipment. 

In size, the satellite may be described .as 
about that of a basketball, although the shape 
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has not yet been fixed. Each satellite will 
weigh more than 20lb. but probably less than 
501b. The satellite will travel about the earth 
in an elliptical orbit, with a perigee distance 
of at least 200 miles and an apogee distance 
of some 800 miles. It is expected that. the 


satellite will remain in its orbit for at least 
several weeks and perhaps for months. The 
velocity of the satellite will be appreximately 
18,000 miles per hour, giving a period of about 
an hour and a half, 
perigee and apogee values. 


OBITUARY 
Dr. S. L. Hora 


OUGH the sudden and unexpected death 
of Dr. Sunder Lal Hora, DSe., FRSE., 
C.M.Z.S., F.N.1., on the 8th December 1955, at 
Calcutta, Indian Zoology has lost an inspiring 
investigator and Indian ichthyology one of her 
most brilliant exponents. He had a heart attack 
on 5th December while giving a lecture at the 
Asiatic Society and was removed to hospital 
where he passed away on the 8th December. 

A son of the late Lala Gobind Sahai Hora, 
Dr. Hora was born at Hafiazabad, Punjab, in 
May 1896. His early education was at Jullun- 
dur whence he went to the Government Col- 
lege, Lahore. Lahore was then one of the ack- 
nowledged centres of zoological teaching and 
research in the country, and Dr. Hora belongs 
to a band of brilliant and outstanding figures 
that have contributed so much to the shaping 
of teaching and research in zoology in India. 
After a distinguished record in college, Dr. Hora 
was appointed to the Zoological Survey as 
Assistant Superintendent in 1921. From then 
on, excepting for five years (1942-47) when 
he was the Director of Fisheries in Bengal, he 
served the Survey in various capacities and 
became its Director in 1947 which post he held 
till his death. 

Dr. Hora’s researches covered a wide field. 
His many memoirs in the publications of the 
Indian Museum, of the Asiatic Society and 
other journals in India and abroad, bear testi- 
mony to the high quality of his work and his 
penetrating insight into the problems of the 
. systematics, ecology and evolution of Indian 
fishes. His knowledge of the fresh-water fishes 
of the whole subcontinent was extensive and 
complete, and under his guidance many work- 
ers have helped to elucidate problems of the 
taxonomy and relationships of Indian fishes. 
He was generous with material and advice, 
and students and colleagues could go to him 
with entire confidence of receiving all consi- 
deration and help.” 

He was a member of many learned 
societies in India and abroad, and was asso- 
ciated with the initiation and development of 
‘a Yarge number of scientific organizations in 


this country. He was a President of the Indian 
Science Congress, the National Institute of 
Sciences, the Zoological Society of India, the 
National Geographical Society of India and the 
Indian Ecological Society. 

- Among the many honours bestowed on 
Dr. Hora may be mentioned the title of Rai 
Bahadur in 1936, the Joy Gobind Law Memorial 
Medal of the Asiatic Society in 1944, the Jawa- 
harlal Nehru Medal of the Indian Geographical 
Society (1951) and the Sir Dorab Tata Memo- 
rial Medal of the Zoological Society (1953). 
He was also chosen to represent India at a 
number of international scientific conferences. 
In 1946, he attended the Royal Empire Scienti- 
fic Conference and the British Commonwealth 
Scientific Conference; in 1948, he took a lead- 
ing part in the FAO Fisheries Conference at 
Baguio (Philippines); in 1949, at the invite 
tion of the Secretary-General of the United 
Nations, he opened a discussion on “Pond Cul- 
ture of Warm*Water Fishes” at the U.N. Scien- 
tific Conference on the Conservation and Uti- 
lization of Resources at Lake Success (U.S.A.). 
He also represented the Indian Science Con 
gress Association at the Jubilee Meeting of the 
Australian and New Zealand Association fot 
Advancement of Science at Brisbane (Austra 
lia) in 1951 and the Annual Meeting of the 
British Association for Advancement of Scienct 
at Liverpool (U.K.) in 1953. In 1954, he attend: 
ed as a delegate from India the Second Con 
gress of the Pan Indian Ocean Science Asso 
ciation held at Perth (Australia). Recently, he 
was designated by the Government of India 4 
a member of the UNESCO panel of experts 
on human ecology and arid zone research and 
was to have represented the Indian Science 
Congress Association at the Annual Meeting of 
the Pakistan Science Association at Dacca if 
January 1956. 

In recent years he became interested in the 
ancient Hindu lore of fishes and fisheries, and 
his contributions in this field constitute an im- 
possant chapter in the history of 


India.. 
B. R. SesHAcnar. 
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New Vibrational Analysis of the Visible 
- Emission Bands of Cl,*—P. Trrv- 
VENGANNA Rao anp P. B. V. HARANATH 


On the Determination of Dipole Moment 
and Relaxation Time at 3cm— 
Cu. RADHAKRISHNA Murty AND 

_ D. V. G. L. Narastmua Rao 


Dielectric Properties of Ethyl Acetate in 
the Ultra High Frequency > 77 
K. V. GoPaLa KRISHNA he 


Steel Targets Attacked by Explosives with 
Lined Cavities—SAMPooRAN SINGH .. 


Elastic Constants of Alum— 
S. V. SUBRAHMANYAM 


Water-Masses in the Bay of Bengal— 
C. PooRNACHANDRA Rao 
Nuclear Scattering of High Sate Elec- 
trons by Light Elements—(Miss) M. et 
ADVANI AND K. M. GatHa . 
Occurrence of Lignitic Material in the 


Godavari Delta—T. V. S. R. KsHira 
Sacar B. B. G. SARMA 


On the Estimation of Iron by pao ee 
—D. Patnaik, G. MAHAPATRA AND A. 
CHIRANJEEBI ‘ 


of Satieut Aldehyde 
Peroxy Titanium Oxalate—D. P. 
KAR AND C. C. PATEL m8 


Antibiotic Principle of the Leaves of 
Withania somnifera—P. A. Kurup... 


SRIVASTAVA AND S. S. 
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NEW VIBRATIONAL ANALYSIS 
' OF THE VISIBLE EMISSION 
BANDS OF Cl,* 


Tae emission spectrum of chlorine as excited 
in a high frequency discharge is well known 
to consist of a large number of red degraded 
bands extending from 46500 to 43400. Prelimi- 
Mary analysis of the bands was first reported 
by Uchida and Ota,1 who arranged them into 
three systems. Elliot and Cameron? in a re- 
investigation of the spectrum obtained more 
accurate data of the bands and arranged some 
of them into two systems: From the even 
multiplicity. of- the levels. observed from the 
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A New Reagent for Gravimetric Estima- 
tion of Iron—R. P. SINGH : 


Echinorhynchotenia lucknowensis N. 


(Hymenolepidide : Cestoda) from 
Darter, Anhinga Pennant. 
—K. P. 59 


Occurrence of Two Wesdsihirtag Pholads 
at Madras—A. DANIEL aNnD V. V. 
SRINIVASAN 


Occurrence of a Mermethid Worm Para- 
site on Helopeltis theivora Waterhouse 
—DurGADAS MUKERJI AND SAMBHUNATH 
RaYCHOUDHURI and 

Photoperiodic Behaviour of 
A Philippinese Variety of Rice— 
B. SAMANTARAI AND G. MISRA és 

Life-History and Host Range of Prodeca- 
toma pongamie Mani and Kurian 
(Hymenoptera—Family Eurytomide)— 
H. L. KuLKARNY AND N. L. HALLEPPA- 
NAVAR 

Further Studies on Scilla 
Fisch. & Mey.-—Y. SunpaR Rao 

Technique for Artificial Inoculation of 

Cotten Plants with Macrophomina 
phaseoli—-L. Moniz, M. J. THIRUMALA- 
CHAR AND M. K. 


Studies on Sorghum nitidum Pers.—N. 
KRISHNASWAMY, V. S. RAMAN AND 
P. CHANDRASEKHARAN 
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rotational analysis of some of the bands 
concluded that the emitting molecule 
and attributed the two systems to 
tion */7-*]7 although they did not rule out 
possibility of a 44-44 transition. 

Howell? in a recent paper criticised 
analysis of Elliot and Cameron from various 
aspects. Firstly, there is a large number of 
gaps in the analyses and also a. large number 
of bands unclassified. Secondly, the intensity 
distribution in the systems is inconsistent. with 
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case of Cl,*+ should be of the order of 630 and 
310 cm! 

The authors‘ have recently reported the ana- 
lysis of similar emission bands of bromine in 
the visible region as belonging to two systems, 
the ratio »’, /w” for each of these being roughly 
equal to half. As these bands do not bear 
any relationship with the absorption bands of 
the neutral bromine molecule in the visible 
region, on experimental grounds, it may be 
concluded that the emitting molecule may be 
Br,* although a rotational analysis of the bands 
i#fiecessary to confirm-this view (Table I). 
.In the light of this work on bromine, and 
also Howell’s predictions for Cl,+, the authors 
have attempted to reanalyse the emission bands 
of Cl,*. In addition to the data of Elliot and 
Cameron,? a number of new discrete bands 
observed by us especially on the longer wave- 
length have been utilised for this analysis. It 
Was found that almost all the bands belong to 
four different systems. For three of these sys- 
téms, the vibrational constants have been 
derived (Table II). 

The first and the second systems are found 
fo‘have a common lower level which is prob- 
ably the ground state of the molecule. The 
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Isotope effect DIP 
SYSTEM I SYSTEM SYSTEM III IN 
laxa 
(C5135) + ) + (Ci85C135)+ (Ci85C137)+ (C135C135)+ j + 
quer 
Cal. Obs. Cal. Obs v Cal. § in 
desc: 
dedu 
14, 0 53-2 53 17, 0 63-3 62 13, 0 49-5 49 com] 
14, 1 44-6 45 16, 0 60-6 61 12, 0 46-2 46 
13, 1 41-3 41 17, 1 56 13, 1 40-9 38 
2 26-1 26 16, 1 52-0 53 12, 1 37-6 38 
ll, 3 17-9 17 15, 1 49-1 49 12, 2 29-3 29 in @ 
1l, a 9-9 10 16, 2 43-6 44 ll, 2 25-9 26 stud: 
5, 5 20-4 18 15, 2 40-7 42 5, 5 20-1 20 ce 
6, 6 23-9 2 14-5 15 27-3 27 sibil 
3, 6 36-2 36 & 6 18-4 17 6, 7 30-1 32 meth 
7, 7 27-2 29. 24-7 27 49-2 47 tion 
freq 
4-4 e.V. as against the indirectly obtained value development of the fourth system is rathe§ the | 
2-23 e.V. derived from the ionization potentials poor. meas 
of Cl and Cl, and the dissociation energy of TABLE II short 
Cl,. From a consideration of electronic con- ——~t the 
figuration for Cl,*+ molecule, Howell predicted So 
that the transition involved corresponds to that 
observed for the neutral molecule. The ratio 656-0 4-6 2-8 204484 ] 
of the frequencies and being roughly >ystem 2-6 1-7 656-0 4-7 2-8 207364 
half in the of neutval molecule, he sug- System Il] 347-5 2-0 1-9 655-0 5-5 2+4 205690 
gested that the frequencies #”, and «’,in the The analyses have been confirmed by the 


following: (i) The vibrational assignments a 
the bands in the three systems are well sup 
ported by thé chlorine isotope effect which can 
be seen from Table I. (ii) They are also con 
sistent with the values of the rotational con- 
stants B’, and B”, derived by Elliot and Came 
ron.2 (iii) The energy of dissociation of th 
ground state for Cl,*, from Birge-Sponer extre- 
polation method may be either 2-8 eV. a) yx 
2-4 eV. The indirectly determined valu}? Ac 
2-23 e.V. mentioned above is thus of the right}3 Re 
order of magnitude. (iv) The intensity distri-} * A« 
bution -in the three systems is of the ope 
Franck-Condon parabola type which is nor- ( 
mally to be expected when the ratio ,/”, i] The 
approximately half. finite 

Full details of the analyses and discussion @ equat 
me electronic states are being published else 
where. 


Dept. of Physics, P. TIRUVENGANNA Rao. 
Andhra University, P. B. V. HaRANaTH. 
Waltair, September 1, 1955. 


_1. Uchida, Y. and Ota. Y., Jap. /. Phys., 1928, 5, 5% 

2. Elliot, A. and Cameron, W. H. B.. Proc. Roy. Stes 
1937, IS8A, 681 ; /did., 1938, 164, 531. 

3. Howell, H. G., Proc. Phy. Soc., 1953, 66 A, 759. 

4. Haranath, P. B. V, and Tiruvenganna Rao, Ps 
Indian J. Phys., 1955, 29, 205. 
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ON THE DETERMINATION OF 
DIPOLE MOMENT AND RELAXATION 
TIME AT 3 Cm. 


In the 3cm. region dipole moments and re- 
laxation times are usually determined by mea- 
suring the variation of the loss, tan 4, with fre- 
quency in dilute solutions of polar substances 
in non-polar solvenis. Potapenko and Wheeler! 
described a method by which these could be 
deduced from a study of the variation uf the 
complex polarisation with concentration in a 
non-polar solvent at a single frequency and 
-measured the relaxation times for fatty acids 
in dioxane at a wavelength of about 25cm. A 
study of these two methods suggested the pos- 
sibility of applying Potapenko and Wheeler’s 
method in the 3cm. region for the determina- 
tion of « and 7 from measurements at a single 
frequency. The real and imaginary parts of 
the complex dielectric constant ¢<-ie” could be 
measured using waveguide techniques with a 
shorted cell.2 The apparatus used is given in 
the block diagram below. 
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parison for nitrobenzene, acetone and benzo- 
phenone. The relaxation time for acetophe- 
none is determined for the first time. Benzene 
is used as the solvent in all the measurements. 
The chemicals are all of the Analar standard 
of purity. 

In view of the limited accuracy of the mea- 
surements at these wavelengths, the agree- 
ment with the literature values given in 
Table I may be considered satisfactory. 

Full details will be published elsewhere. 


Cu. RADHAKRISHNA Murry. 
| V. G. L. Rao. 
Physics Dept., 
Andhra University, 
Waltair, September 5, 1955. 


“]1. Potapenko, G. and Wheeler (Jr.) D., Rev. Mod. 
Phys., 1948, 143. 
2. Cripwell, F. J) and Sutherland, G. B, B. M., 7’rans. 
Farad. Soc., 1946, 42A, 149. 
3. Willis Jackson and Powles, J. G., /éid., 101. 
4. Whiffen, D. H. and Thompson H. W., /éid., 114, 
5. Von Werner, Holzmuller, Piysik. Z., 1937, 38, 574. 


723 A/B | Standing 
supply oscillator | Indicator 
TABLE I 
Literature values 
1x10? sec, 
Compound (at 30° C,) 
1X sec, (20° C.) 
obenzen 4-4 s ie 3-90-4-3 
Ni 15-5 . éé 
: 1-8 2-4 3-3 3-3 3-2. 2-47 2-61-2-78 
3 Benzophenone 8-9 2-5 18-1 16-4 22-0 16-1 2-95-3-13 
4 Acetophenone 7-8 2-6 ee oe 2-89-2-97 


(1) Cripwell and Sutherland?; 


The polarisation values of P, and P, for in- 
finite dilution are deduced graphically. The 
equations of Potapenko and Wheeler 


1=(I/w) Pi/(P,-Pa) 


_ P§,+(P,—P.)* 

where P,, the orientation polarisation and P,, 
the sum of the atomic and electronic polarisa- 
tions, are used to calculate the dipole moment 
# and the relaxation time *. The final values 
are given in the table below together with the 
existing values in the literature?* for com- 


and 


(2) Jackson and Powles?; 


(3) Whiffen and Thompson*; (4) Holzmuller.® 


DIELECTRIC PROPERTIES OF ETHYL 
ACETATE IN THE ULTRA HIGH 
FREQUENCY REGION 


Tue dielectric constant and loss tangent were 
determined for ethyl acetate over a wide range 
of temperatures and also over a frequency 
range from 400 Mc/s. to. 800 Mc/s. for which 
data are not available. The output of a U.H-F. 
oscillator was fed to a short circuited coaxial 
line filled with the liquid at one end.-By adopt- 
ing the standing wave method suggested by 
Von Hippel,| the above measurements were 
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made for ethyl acetate. ‘Tables I and II give 
the temperature variation of the dielectric con- 
stant and loss tangent at 800 Mc./sec. over a 
temperature range from 30-60°C. and the fre- 
quency variation at 30°C. 


TABLE I 


Mc./s. 
30 5-91 -019 900 5-90 -019 
20 6-12 -021 800 5-91 -019 
10 6-36 025 700 5-93 -018 
0 6-60 600 5-96 +017 
-10 6-88 +036 500 5-98 -016 
—20 7-09 +053 400 6-00 -014 
—30 6-78 -087 
—40 5-10 
—50 4-54 -088 
4-24 


The variation of the dielectric constant and 
loss with temperature in the dispersion region 
shows that the maximum absorption occurs at 
— 40°C. for 800 Mc/s. The relaxation time (7) 
can then be calculated on the basis of the 
empirically modified Onsager theory,?.3 

wt = (I-8) 
where « is the frequency at which the maxi- 
mum absorption occurs and 

where q is Van Vleck empirical factor expres- 
sed in terms of the static and the optical values 
of the dielectric constant, and 

B = 4eNz*/9kT 
where N is the number of molecules per c.c., 
u the dipole moment, k the Boltzmann’s con- 
stant, T the absolute temperature. 

The values of 3 and relaxation time obtained 
are: 
-2291. r= 1-53 10-19 (Temp. — 40°C.) 

Full details of the experimental work and an 
account of further work on dispersion in pure 
liquids which is in progress will be published 
elsewhere. 


Microwave Lab., 
Andhra University, 
Waltair, September 13, 1955. 


K. V. Gopata KRISHNA. 


Roberts, S. and Von Hippel, A., /. Appl. Pays., 
1946, 17, 610. 

2. Cole, R. H., /. Chem. Phys., 1938, 6, 285. 

3 Saxton, J. A., Proc. Roy. Soc., 1952, 213A, 475. 


' gets penetrated by steel jets. In medium-carbon 
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STEEL TARGETS ATTACKED By 
EXPLOSIVES WITH LINED CAVITIES 


WHEN a ‘Munroe’ jet squirted from a high ex- 
plosive charge with lined cavity impinges upo 
a target, it exerts a pressure of about a quarter 
million atmospheres and the target material 
flows plastically out of the path of the jet! 
The changes in microstructure and hardness 
and types of fracture observed in steel target; 
penetrated by Munroe jets are described below. 


The metal in the jet spot-welds on the crater 


surface. The deposit of the steel jet on the 


crater surface (observed as martensitic regions) 
indicates that the metal in the jet had definitely 
attained a temperature more than Ac, point and 
then suddenly quenched. A _ shallow layer 
(0-3mm.) of the metal of the original target 
at the surface of the crater got heated beyond 
Ac, point and was observed as martensitic 
grains surrounded by ferritic grains. The layers 
adjoining this region were severely cold worked 

The microstructure of the remaining low- 
carbon (0-13% C) steel target was character- 
ized by the presence of Neumann bands o 
shock twins. The maximum number of twin 
directions in a ‘single ferrite grain decreased 
with distance from the crater profile. It is 
interesting to note that Evans and Taylor? also 
observed Neumann bands in Armco steel tar- 


(0-4% C) stegl targets,3 Neumann bands were 
not observed and the microstructure was cha- 
racterized by severe grain distortion and flow, 
which also decreased with distance from th 
crater profile. 

The hardness measurements taken along 4 
radius of a circular cross-section of the low- 
carbon steel target showed an abrupt drop in 
hardness near the profile of the crater and a 
series of plateaus along which the hardness re- 
mained constant in each hardness versus dis- 
tance curve. No such plateaus of constant 
hardness were observed in medium-carbon 
steel targets. 

Shear fractures at approximately 45° to the 
circumference of the crater were also observed 
Due to the high pressure in the crater, the 
metal in the jet was forced into the shea 
fractures. 

The above observations indicate that it is 
possible to work-harden steel by explosive 
with lined cavities and also to spot-weld on 
metal on another. A full paper (by Singh 


Krishnaswamy and Soundraraj) will be pub{ | 


lished ‘shortly. 
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The author is grateful to Professor D. S. 
Kothari for his interest and encouragement. 
Thanks are also due to Mr. N. R. Krishna- 
swamy and Mr. A. Soundraraj for their help 
in this work. 

Defence Science Lab., 
Ministry of Defence, 
New Delhi, October 30, 1955. 


SAMPOORAN SINGH. 


1. Birkhoff, G., MacDougall, D. P., Pugh, E. M. and 
Taylor, G. I., 7. Appl. Phys., 1948, 19, 563. 
2. Evans. W. M. and Taylor, G.I., Research, 1952, 


5, 502. 
3. Singh, S. and Gandhi, P. N., /did. (in press). 


ELASTIC CONSTANTS OF THALLIUM 
ALUM 


Atums form an important group of cubic crys- 
tals which can be readily grown from aqueous 
solutions. The photoelastic behaviour of ammo- 
nium, chromium, potassium and thallium alums 
has been studied by Bhagavantam and co-work- 
ers.1 The behaviour of thallium alum was ob- 
served.to be quite different from that of other 
alums in that the photoelastic constant, q,,, of 
this substance is positive while the rest have 
a negative q,,. Elastic constants of ammonium 
potassium and chromium alums have been 
determined by Sundara Rao? and there is no 
data available in literature regarding the elas- 
tic behaviour of thallium alum. In the pre- 
sent investigation, elastic moduli (8,4) of thal- 
lium alum have been determined using the com- 
posite piezoelectric oscillator method due to 
Balamuth? and Rose.* 

Specimen cylinders with their lengths along 
[100] and [111] directions are cut from a well- 
developed crystal grown in this laboratory. 
Young’s modulus and rigidity modulus of these 
cylinders are determined in the frequency range 
100-150 ke./s. and the elastic moduli are eva- 
luated in the usual manner. 

The results are given in Table I along with 
the data regarding the elastic behaviour of 
other alums. Elastic moduli are given in the 
units of 10-13 cm.? dyne-!. Density of thallium 
alum = 2-32 g./cm.? 


I 
Substance $11 —$12 S44 
Potassium Alum ina 51-8 15-3 116 
Ammonium Alum 53-5 15-9 125 | 
‘Chromium Alum ee 54-2 15-3 130 
Thallium Alum 49-0 15-5 115 
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As can be seen from Table I, thallium alum 
falls in a line with other alums in its elastic 
behaviour. 

The author expresses his grateful thanks to 
Professor S. Bhagavantam for his guidance and 
encouragement during the course of this work. , 
Physical Labs., S. V. SUBRAHMANYAM. 
Osmania University, 

Hyderabad, December 6, 1955. 


1. Bhagavantam, S. and Krishna Rao, K,. V., Curr.. 
Sci., 1954, 23, 257. 

2. Sundara Rao, R. V. G., Zdid., 1947, 16, 91. 

3. Balamuth, L., Péys. Rev., 1934, 45, 715. 

4. Rose, F. C., /did., 1936, 49, 50. 


WATER-MASSES IN THE BAY 
OF BENGAL 


Tue earlier studies of water types in the Bay 
of Bengal were confined to the lower half of 
the Bay! and these do not appear to have been 
pursued after 1938. The classification of water- 
masses having definite limits of temperature 
and salinity has since become more compre- 
hensive and includes new types.2 In view of 
this a beginning was made towards a detailed 
survey of water-masses in the Bay. 

With the co-operation of the Defence Minis- 
try, the Andhra University arranged ocean 
cruises using Indian Navy Minesweepers for 
different studies relating to Bay of Bengal 
waters. During these cruises vertical tempe- 
rature and salinity were taken at 21 stations 
along the east coast between Madras in 
the south and Swatch Of No Ground 
in the north. The study of water-masses 
in the western was taken up during 
the Cruise No. 12 which was arranged from 4th 
to 6th March 1953. For this the requisite tem- 
perature and salinity data were selected at 
eight of the deeper serial stations. The tem- 
perature measurements were made with re- 
versing thermometers and the salinity values 
are obtained by first determining the chlorin- 
ity of the samples, collected by Nansen bottles, 
by titration against standardised silver nitrate 
solution and then referring to Knudsen’s tables. 
The investigation was confined to waters off 
the central east coast..and observations made 
down to a depth of 500 metres wherever pos- 
sible. 


~~ The surface and near-surface water-masses 


have recently been described. The names 


chosen for the shallow water-masses under study 
- ae those adopted by La Fond? and-are based on 
their origin, distribution, and formation. Their 
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designation is according to their density or o,. 


For example, the high-temperature low-salinity’ 
water having a o, < 19-00 is called Northern 


Dilute Water; o, = 19-00-21-00 Transition 
Water; a, = 21-00-22-00 Southern Bay of Ben- 
gal Water; o, = 22-00-23-00 Upwell Water; 
and o,= 23:00-24-00 Subsurface Shelf Water. 

The Northern Dilute Water is- formed in the 
northern part of the Bay of Bengal and is com- 
prised of a large quantity of fresh-water. dis- 
charged by the great rivers in that region. The 
heavier Southern Bay of Bengal Water is cha- 
racteristic of the water at the surface at the 
south end of the Bay. Mixtures of the two 
are uSually found somewhere in the Bay. The 
Upwell Water is found in spring adjacent to 
the coast, having upwelled from subsurface 
layers. The other still: heavier water-masses 
never reach the surface. 

The temperature and salinity limits vary 
widely in the surface layers, but must fall 
within the assigned oc, limits. However, the 


Salinity C%) 


Science 
conventional deeper water-masses in the Indian 
Ocean? are more uniform having more restrict- 
ed ranges of temperature and salinity. They 
are caHed Indian Equatorial Water, Indian 
Central Water, Red Sea Water, Antarctic 
Intermediate Water, Subantarctic Water, Cir- 
cumpolar Water, and Antarctic Bottom Water. 

On examination of .the T-S_ diagrams 
(Fig. 1), constructed from the data collected in 
March 1953, the water-masses present can be 
identified. In this month the current off the 
éast coast is flowing to the north-east. The 
Northern Dilute and Transition Water are not 
present now, having been dissipated by mixing 
with heavier water. The top stratum which 
extends down to 90 meters is composed of 
Southern Bay of Bengal and Upwell Water. 
Between 90 and about 160 meters is found the 
Subsurface Shelf Water and the Upper Limit of 
Indian Equatorial Water. The depths of the 
water-mass layers depend upon distance from 
shore and season. 
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_The deep water-masses present, in addition 
to Indian Equatorial Water, appear to be Indian 
Central Water and Red Sea Water as shown 
in the figure by shaded bands. 

The results arrived at are to be treated as 
tentative and more data are required to state 
precisely the nature of water-masses present 


and their characteristics. Study of the deeper. 


waters is also called for, to understand more 
about the structure and circulation of the waters 
in the deeper layers. ' 

The author is thankful to Prof. E. C. La Fond 
for guidance in the work. 
C. PooRNACHANDRA Rao.* 
Waltair, October .3, 1955. 


Y. Sewell, R. B. Seymour. Memzirs of the Royal Asiatic 
Society of Bengal, 1938, 9, 357. 
.. 2. Sverdrup. H. U., Oceanography. for Meteorologists, 
1942, 159. 
3. La Fond, E. C., Andhra University Memoirs, 2 
press). 
* Now with India Meteorological Department, Poona 5, 


NUCLEAR SCATTERING OF HIGH 
ENERGY ELECTRONS BY LIGHT 
ELEMENTS 


Tue nuclear elastic scattering of 125 Mev. elec- 
trons by beryllium has been observed by 
Hofstadter, Fechter and MclIntyre,! while that 
of 190 Mev. electrons by beryllium has been 
observed by McIntyre, Hahn and Hofstadter.? 
Advani, Shah and Gatha® have correlated these 
experimental relative differential scattering 
cross-sections on the basis of a characteristic 
nuclear form factor given by 
g (8) = a, exp +a, exp 5*) 

where 

a, = 0-0022 mb., 2, = 0-0078 mb. 
By = 0-29 x 10-6 cm.?, = 0-23 x 
10-26 cm.? 

Bz = 0-04 x 10-*%cm.?; = 0-0075 x 
10-52 cm.* 
The above theoretical characteristic form factor 
has been obtained from the characteristic 
nuclear density distribution determined by 
Gatha and Shah,‘ on the basis of the nuclear 
Scattering of 340 Mev. protons. Recently Fre- 
geau and Hofstadter® have observed the nuclear 
elastic scattering of 187 Mev. electrons by car- 
bon: The theoretical consequences of these 
observations have been considered in the pre- 
sent investigation. 
’ It may be noted that the experimental ob- 
servations on beryHium provide only the rela- 
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tive values of the differential cross-sections, 
while the experimental observations on carbon 
provide the absolute values for the same. 
Therefore, while the experimental values of 
g(3) for beryllium are relative, those for car- 
bon are absolute. It has been shown by Advani, 
Shah and Gatha* that the experimental rela- 
tive g.5) for beryllium can be made to agree 
with the theoretical g(§) after suitable normal- 
ization. The experimental absolute g(§) for 
carbon can also be made to agree with the 
theoretical g(§) by an appropriate renormaliza- 
tion. The theoretical g($) and such normal- 
ized experimental g($) are shown in Fig. 1 
as represented by Curve A and the corres- 
ponding experimental points. It is clear that 
a Satisfactory agreement, between the theoreti- 
cal and normalized experimental g(5), has 
been obtained. However, such a renormaliza- 
tion of the experimental absolute g(3) for car- 
bon presupposes that the original normaliza- 
tion is incorrect. In view of the original 
normalization process, used by Fregeau and 
Hofstadter,5 such an assumption appears un- 
tenable. 

Assuming that the original normalization of 
experimental g(§) for carbon is correct, the 
experimental relative g(§.) for beryllium have 
been normalized again so as to make all the 
experimental values of g(§) to lie on a smooth 
curve. Such a curve, together with these values 
of experimental g($), are also shown in Fig. 1 
by the curve B and the corresponding experi- 
mental points. It may be noted that the theore- 
tical value of g(o) is determined, irrespective 
of the nature of the charge density distribu- 
tion, on the basis of its normalization only. 

It is clear that g(%), represented by curve A, 
is due to a characteristic nuclear proton density 
distribution which has been assumed to have 
the same form as the characteristic . nuclear 
density distribution for nucleons. On the other 
hand, the g(5) represented by curve B, must 
be regarded as due to a characteristic nuclear 
proton density distribution which may not have 
the same form as the characteristic nuclear den- 
sity distribution for nucleons. It is considered 
unlikely at this stage, that the difference bet- 
ween g(5) of curve A and g(§) of curve B can 
be ascribed to any error in the determination 
of the characteristic nuclear density distribu- 
tion for nucleons by Gatha and Shah.‘ Thus, 
one has to ascribe this difference to an inher- 
ent difference in the characteristic nuclear pro- 
ton density distribution and the characteristic 
nuclear density distribution for. nucleons. This 
would mean that the characteristic nuclear 
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FIG. 1. Curve A represents thecretical g (§) while the 
full points represent the experimental g (§) normalized 
to it; Curve B represents experimental g (5) normalized 
to carbon data while the open points represent the 
experimental g (§) normalized to the same. 

It may be noted that the form factor g(5) 
for a point nucleus would be represented by 
the constant value g(§) — 0-8. Any deviations 
of g(3) from this value must be regarded as 
due to the nature of the nuclear proton density 
distribution. It is clear that for small values 
of §,g8 (3) of curve B deviates much less from 
this value than the g(5) of curve A. It may 
also be noted that, in the Born approximation, 
g(3) for small § arises from the characteristic 
nuclear proton density distribution at large 
distances from the centre of the nucleus. There- 
fore, one can conclude that the actual charac- 
teristic nuclear proton density distribution be- 
comes negligible at smaller radial distances 
from the nuclear centre than the characteristic 
nuclear density distribution for neutrons. 
Therefore, the characteristic nuclear neutron 
density distribution predominates over the cha- 
racteristic nuclear proton density  distri- 
bution near the nuclear periphery. This 
conclusion agrees with that drawn by 
Johnson and Teller® on the basis of the 
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nuclear -stability. However, the conclu. 
sion arrived at in the present investigation 
should be regarded as tentative until confirmed 
by further experimental data and their analysis, 
Physics Dept., (Miss) M. K. Apvant. 
Institute of Science, K. M. GarTuHa. 

Mayo Road, Bombay-1, 

December 13, 1955. 


1, Hofstadter, R., Fechter, H. R. and McIntyre, J. A., 
Phy. Rev., 1953, 92, 978. 

2. McIntyre, J. A., Hahn, B. and Hofstadter, R., /éid., 
4954, 94, 1084. 

3. Advani, M. K., Shah, G. Z. and Gatha, K. M.,, 
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4. Gatha, K. M. and Shah, G. Z. (Private Communica- 
tion). 

5. oe J. H. and Hofstadter, R., Phy. Rev., 1955, 
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6. Johnson, M. H. and Teller, E., /did., 1954, 93, 357, 


OCCURRENCE OF LIGNITIC 
MATERIAL IN THE GODAVARI 
DELTA 


THe Government of Andhra have financed a 
project for the preliminary investigation of the 
occurrence of natural gas in parts of the Goda- 
vari Delta. Four bore-holes have been put 
down at Pedapatna Agraharam (150’), Vadrevu- 
palle (100’), Amalapuram (200’) and Thatipaka 
(325’), in the East Godavari District, between 
May and November 1955. Alternating layers 
of unconsolidatéd sand and clay were observed 
with occasional intercalations of partially 
decomposed vegetable matter. In the bore- 
hole at Thatipaka, blackish-brown fragments of 
low specific gravity (lighter than ordinary black 
clay) resembling peaty or lignitic material, 
were obtained at depths of 245’ and 255’. The 
sample was analysed and the proximate analy- 
sis is given in column 1 of Table I. The usual 
range in composition of lignites, as specified 
by the U.S. Bureau of Mines, is also given 
alongside for comparison (col. 2). 


TABLE I 
1 2 
Moisture 16-13% 23-20-40-00% 
Volatiles 40-05% 23-80-51 -00% 
Ash -- 15-50% 4-20-15-80% 
Fixed Carbon -- 28-32% 20-90-35 -00% 


1. Analysis of Sample frem T hatipaka, by T.V.S.R. 
Kshira Sagar. 2. Quoted from /#vestigation of Prepara- 
tion and Use of lignite. U.S. Bureau of Mines, 1918-25, 


p. 86. 
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It can be seen from the table that the com- 
position of the analysed sample falls well 
within the range of lignites but for the mois- 
ture content, which appears to be rather low. 
Detailed work on the nature of the sediments 
in the delta area is under progress. 

The authors are grateful to Dr. V. S. Krishna 
for encouragement, to Professor C. Mahadevan 
and Dr. A. N. Rao for guidance and criticism 
and to Dr. M. N. Rao for help. 

T. V. S. R. Ksurra Sacar. 
B. B. G. SARMa. 


_ Dept. of Geology, 


Andhra University, 
Waltair, December 29, 1955. 


ON THE ESTIMATION OF IRON 
BY IODOMETRY 
Tue overall reaction involved in the estima- 
tion of iron by iodometry is represented by 
Fe*++I-=Fe** +I (1) 

A common practice! is to use suspensions of 
Cu.I, to catalyse the liberation of iodine. The 
use of this catalyst in effect provides an alter- 
native mechanism in eliminating or modify- 
ing any of the steps suggested by Fudge and 
Sykes.2_ As a matter of fact, it can be noticed 
that on addition of a small quantity of Cu,I, 
to the solution of ferric salt, iodine is liberated 
and a transparent solution is obtained. Evi- 
dently the reactions 

Fe*+ +Cut=Fe**Cu* (2) 

Cu*+I-=Cut+I (3) 
come into play. The full implication of re- 
action (2) in the ferric iodide reaction as well as 
in the oxidation of HI in the solution phase® 
will be published in due course. 

In spite of extensive investigation,s-§ this 
method still presents difficulties preventing its 
wide application. We prescribe the conditions 
for an accurate estimation of iron present in 
solution as chloride, nitrate, perchlorate and 
even as sulphate, upto 0-3 molar concentration 
of Fe®* having corresponding initial acid 
strength of 0-1N. Use of HClO, has been re- 
commended as HNO, and HCl often contain 
impurities that affect the accuracy of the re- 
sult. Complex formation with Cl- and SO,2- 
ions do not affect the accuracy of the method. 
The reaction is complete within 2 minutes at 
room temperature. The necessity of using any 
catalyst or maintaining CO, atmosphere does 
not arise. 

In consideration of the observation of Kiss 
and Bossanyi® and the various side equilibria 
inherent in the system, we have so adjusted 
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the concentrations of H+ and I~ such that for 
a range of Fe%+ ion concentration iodometry 
can give satisfactory results. 

To 25c.c. of the solution of the ferric salt of 
strength ranging from 0-1-0-3M _ containing 
initially 0-1N acid, 2c.c. of 6N HCIO, and 4g. 
of solid KI are to be added. The titration is 
to be carried out as usual with 0-1N Na,S,O, 
solution using starch as indicator. The end 
point is sharp and after-blueing does not occur 
for days. For solutions of low Fe*+ content, 
the amount of solid KI should be maintained 
while lc.c. of acid is to be added and titra- 
tion with 0-05N or 0-025 N solution of Na,S,O, 
as necessary may be carried out. After-blue- 
ing of starch would not occur for at least 20 
minutes, though the time allowed for the 
liberation of iodine is 2 minutes and that for 
titration 3-4 minutes. 

The non-occurrence of after-blueing has 
been found to be dependent on the concentra- 
tion of HS,O,-which gives SO, on decom- 


position. Of the following two reactions 
HS,O,- > HSO,-+S0O,+2S (4) 
2HS,0,- > (5) 


We are of opinion that reaction (5) takes 
place predominantly in the presence of Fe?+ and 
HI in the system as sulphur does not appear 
in any considerable quantity. The formation 
of SO, does not allow-the appearance of after- 
blueing. With lapse of time, when the decom- 
position is either complete or the rate of aerial 
oxidation of Fe?+ and HI is greater as com- 
pared to the combined rate of reactions (4) 
and (5) that the after-blueing appears. The 
iodometric method of estimation entails vari- 
ous factors contributing to positive and nega- 
tive errors,? but the procedure prescribed above 
gives results which are as accurate as obtained 
by dichromate method using N-pheny! anthra- 
nilic acid as indicator. 


Dept. of Chemistry, D. PAaTNAIK. 
Ravenshaw College, G. MAnaPATRA. 
Cuttack-3, A. CHIRANJEEBI. 


October 7, 1955. 


1, Vogel, A. L., Text Book of Quantitative Analysis, 
1946 Edn., 436. 
2. Fudge. A. ‘}. and Sykes, K. W., /. Chem. Soc., 
1952. 119. 
a Patnaik, D. and others, to be published. 
4. Hahn, F, and Windisch. H., Ber.. 1923, 56B, 598. 
Weekblad., 1921, 58, 1510. 
ttger ottger, W., Z. Anal, Ch 
1927, 70, 214. vet 
Swift, E. H., /. Amer. Chem. Soc., 1929, 51, 2682. 
. Grey, F. C., Chem. 1929, 35 


. Von Kiss, A. and Bossanyi, ce ‘Amor . Chem. 
1930, 191, 289.” 
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BENZOIN CONDENSATION OF 
SALICYL ALDEHYDE 


SALICYLALDEHYDE has been treated with potas- 
sium cyanide in ethyl alcoholic solution, using 
the usual proportions.1 Contrary to expecta- 
tions, salicylaldehyde also appears to undergo 
the benzoin condensation. The reaction pro- 
ceeds smoothly, even at room temperature and 
within half an hour (usually benzcin formation 
requires refluxing for about 1% hours on a 
steam-bath), the colour changing through yel- 
low and orange to brown product obtained by 
refrigeration. The benzoin when purified by 
recrystallisation from alcohol and acetic acid, 
yielded reddish brown needles, m.p. 148-50° C., 
decomposing at 186-88°C. (Found: C, 68-7; 
H, 4-8; C,,H,.0, requires C, 68-85; H, 4-92.) 
The easy synthesis of this benzoin is prob- 
ably due to the ortho-effect operating in salicyl- 
aldehyde, which, aided by the electrometric 
effect, facilitates the release of proton. This 
work was conducted at the R.P.D. College, Bel- 
gaum. 
Technical Dept., 
Stan-Vac Refineries, Bombay, 
October 27, 1955. 


R. J. PHADKE. 


ne Crganic Reactions, Edited by Roger Adams (John 
Wiley), 1948, 4. 


PEROXY TITANIUM OXALATE 


MAZZUCCHELLI AND PONTANELLI' prepared a 
peroxy titanium complex of the formula Ti,O, 
(C,0,). which can be considered as a deriva- 
tive of Ti,O,;, but the normal peroxy titanium 
oxalate (TiO,C,0O,) has not been prepared so 
far. ‘The work carried out in this laboratory 
has yielded practically pure peroxy oxalate as 
outlined below. 

The slurry of freshly precipitated titanic acid 
was mixed with excess of hydrogen peroxide 
and oxalic acid in the molar ratio of 1:3:3 
when a red solution was obtained. This solu- 
tion was evaporated by passing dry air when 
oxalic acid crystals separated. The mother 
liquor on further concentration yielded an 
orange-red amorphous solid which was washed 
with absolute alcohol to remove the uncom- 
bined oxalic acid and hydrogen peroxide. The 
washed product was then dried free of alcohol 
by dry air and analysed for titanium, oxalate, 
peroxy oxygen and water. The titanium, oxa- 
late and water contents were determined by 
combustion method while peroxy oxygen was 
determined by treating the substance with 
acidified potassium iodide and estimating the 


is dibasic. 


iodine liberated. The analyses of the samples 
prepared in this way are given in Table I. 
TaBLe I 


Reactants in the Molar composition of the 


aqueous mixture 
(mole ratio) complex 
£.¢ 79 
@- Rit § 8 
1 1 2-90 2-92 1-00 1-00 1-10 0-98 3-40 
2 1 2-98 3-00 1-C9 1-00 1-10 0-97 3-42 
3 1 3-02 3-10 1-08 1-00 1-09 0-93 3-40 
4 1 2-00 2-90 1-52 1-00 1-51 1-41 5-50 
5 1 0-62 2-90 2-09 1-00 2-03 1-95 6-68 


'_* Peroxy oxygen by KI method; t Oxygen by 


difference. 

The results of Table I (Expts. 1 to 3) show 
that the composition of the complex is practi- 
cally TiO,C,0,, 3-5H,O when three moles 
of H,O, are employed. It is further seen that 
when the amount of hydrogen peroxide in the 
starting solution is less (Expts. 4 and 5) com- 
plexes of the formule 5-5H,O0 
and Ti,O;(C,0,),, 7 H,O are obtained. The 
latter complex is identical with the complex 
prepared by Mazzucchelli and Pontanelli.1 Thus 
it is essential to maintain high concentration 
of H,O. to get the normal peroxy complex 
TiO,C,0,, 3-55,0, 

Physico-chemical studies molecular 
weight, conductivity, vapour pressure, absorption 
spectra, potentiometric titration against alkali, 
dehydration and decomposition under reduced 
pressure, show that the complex Ti,O,(C,O,), 
and other complexes of lower peroxy 
oxygen content are mixtures of TiO,C,O, and 
TiOC,O,. The molecular weights of the com- 
plexes (Expts. 1 to 3) were found to be 230+ 4 
by the freezing point method. The average 
dissociation constant for the normal peroxy 
complex as found by the conductivity method 
was 4:5x 10-2. The determination of aqueous 
tension at different temperatures gave a value 
of 15-39 k. cal./mole for the heat of dissocia- 
tion of the complex. The complex has a cha- 
racteristic absorption maximum at 425 mz. 
Potentiometric titrations show that the complex 
Dehydration of the complex shows 
that out of 3-5 moles of water, 2 moles are 
not removed by dehydration in vacuum over 
P,O,. The complex loses active oxygen on 
storage. From the physico-chemical studies 
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indicated above it is concluded that the formula 
of the complex is 


H,0 | 


Krishnaswami and Dr. M. R. 
keen interest and advice. 
Dept. of Gen. Chem., 

C. C. PATEL. 
Bangalore-3, November 22, 1955. 

Accad. 


1, Mazzucchelli, A. and Pontanelli, ¢7é. 


Lincei, 1908, 18 518. 


ANTIBIOTIC PRINCIPLE OF THE 
LEAVES OF WITHANIA SOMNIFERA* 


DurRING a routine screening of Indian medicinal 
plants used in Ayurveda for the treatment of 
bacterial infections, it was found that the roots 
and leaves of Withania somnifera (Sanskrit: 
Aswagandha) exhibited marked activity against 
S. aureus. Alcoholic extract of the fresh leaves 
showed much more activity than the roots and 
was therefore taken up for detailed investiga- 
tion. The ground root and leaves are in use 
in Ayurveda among its many other applica- 
tions, for the treatment of carbuncles, ulcers 
and painful swellings. An essential oil, ipura- 
nol, a crystalline alcohol withaniol, hentriacon- 
tane, phytoterols and fatty oils are known to 
be present in the plant along with 3 alkaloids 
one of which somniferin C,.H,,N., is crystal- 
line.! 

Fresh leaves were extracted at room tempe- 
rature with absolute alcohol for 24 hours, and 
the extract evaporated to dryness in a desic- 
cator over anhydrous calcium chloride in the 
refrigerator. The residue was taken up first 
in -small quantities of -acetone- and then with 
absolute alcohol and the two extracts combin- 
ed. A resinous material, insoluble in both 
these solvents, was left behind, which was 
devoid of any activity. A small quantity of 
the solution which contained the activity was 
spotted on a strip of Whatman No. I filter- 
Paper, 30cm. x 2-5cm. and a chromatogram 
run at 0°C. by the ascending method, using 
ether saturated with water, as the solvent sys- 
tem. The chromatogram was dried at room 


Body, C.LR.1L.S.M. 
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temperature, cut into smaller bits (both hori- 
zontally and vertically in the middle) and put 
on seeded agar plates (seeded with a 24-hour- 
old culture of S. aureus) and incubated at 37° C. 
for 18 hours. A duplicate chromatogram was 
also run under identical conditions, dried and 
kept apart. There were two zones of inhibi- 
tion on the seeded agar plate, one of smal- 
ler activity (diameter of the zone of inhibition 
was 8mm.) with very low Rf value (0-06) 
and the other of marked activity (diameter of 
the zone of inhibition was 40mm.) with an Rf 
value of 0-786 (Fig. 1). 


SOLVENT FRON) 
CHLOROPHYAY 


ZONE OF INHIBIT 
OF GROWTH 


SEEDED AGAR PLATE 


ZONE OF INHIBITION OF GRowTH 
VALUE (0.06) 


FIG. 1 


The portions corresponding to the two active 
zones were cut off in the duplicate chromato- 
gram, eluted separately with a mixture of 
acetone and alcohol (1:1). The _ solutions 
showed negative test with alkaloidal reagents 
(potassium mercuric iodide and tannic acid; a 
drop of the reagent was mixed with a drop of 
the solution on a slide and examined under 
the microscope) thus showing that the activity 
is not associated with any alkaloids of the 
plant. 

The more active substance (Rf value 0-786) 
was isolated from the alcoholic extract of the 
leaves in a chemically pure state. It was a pale 
yellow crystalline solid (yield: 5mg. from 
100g. of fresh leaves) melting at 213-15°C., 
soluble in alcohol, acetone, benzene and ether; 
neutral to litmus and gave a yellowish coloura- 
tion with ferric chloride solution. It completely 
inhibited the growth of S. aureus (strain ob- 
tained from the Central Institute of Research, 
Kasauli and maintained in our laboratory) at 
a dilution of 1 in 600,000 when assayed by 
serial dilution method using buffered nutrient 
broth (phosphate buffer of pH 7), while there 
was partial inhibition of growth even at 1 in 
1000,000. A dilution of 1 in 1,000 of a 24- 
hour-old culture was used. The substance was 
not inactivated by heat. It was more stable on 
the acid side, but was slowly inactivated on 
the alkaline side. Details of the method of 
isolation and other data are being published 
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elsewhere. Detailed investigations on this sub- 
stance are in progress. 

My sincere thanks are due to Dr. C. G. Pan- 
dit and Dr. P. M. Mehta for their keen inter- 
est in this work. 

Dept. of Biochemistry, 
Central Inst. of Research, 
Indigenous Systems of Medicine, 
Jamnagar, December 5, 1955. 


P. A. Kurup. 


1, Mukerji, B.. Zhe J/udian Pharmaceutical Codex, 
953, 1, 253. 


DILUTORS FOR BUFFALO SEMEN 


One of the major problems confronting efficient 
utilisation of buffalo semen on a large scale is 
the difficulty of its preservation in vitro for 
long periods. Siudies on the evolution of a 
suitable extender for buffalo semen are being 
carried on in our laboratory for sometime. A 
note on the use of the active principle instead 
of the whole egg-yolk was communicated in 
these columns earlier.1 Subsequent researches 
have revealed ceriain inherent difficulties in the 
general use of the active principle as a substi- 
tute of egg-yolk. First is the cos‘, and second 
the loss of activity of the separated powder 
under purification and storage. 

Recently, a detailed study was undertaken 
with six dilutors. They were: (%) active 
principle (PA), (ii) egg-yolk phosphate (EyP), 
(iii) egg-yolk citrate (EyC), (iv) autoclaved 
milk (AM), (v) “Spermasol” (S)—a proprie- 
tory product of Messrs. H. Mack of Illertissen, 
W. Germany, and (vi) glucose-soda bicarbonate- 
sulphamezathine (I.C.I.)-egg-yolk (G). Kuma- 
ran? used a dilutor similar to (vi) but contain- 
ing sulphameithazine (Sulphadimidine sodium 
16% W/V solution). Preliminary trials showed 
that the dilutor so prepared was in no way 
better than (iii), ie., EyC. The poor keeping 
quality of Kumaran’s dilutor might be due to 
the high pH value (10-5 to 11) of the sulpha- 
methazine sodium solution added to the dilu- 
tor, whereas aq. solution of the powder form 
at 37°C. gave a pH of 6-65. The dilutor used 
by the authors contained sulphamezathine 
(LC.1., sulphadimethylpyrimidine) in the pow- 
der form. It contained four parts of 5% glu- 
cose containing 2g. sulphamezathine (I.C.I.) 
per 100ml.+1 part of 1-3% soda bicarbonate 
solution + 1 part of egg-yolk. The rest of the 
dilutors were prepared as usual except “Sper- 
masol” which was-~prepared as per directions 
accompanying the ampoules. The rate of dilu- 
tion was kept constant {1:5).° ~- 
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The results obtained are given in Table L 
Only ejaculates showing not less than 90% live 
spermatozoa were used for the trials. A given 
sample of semen was divided among the dilu- 
tors and per dilutor two sub-samples were run, 
The diluted samples were maintained in ther- 
mos flasks at 4°C, for 8 days and the percent- 
age of motile spermatozoa was estimated in a 
hemocytometer at 37°C. by usihg a microscope 


equipped with a thermostage. 
TABLe I 
No. of ejacu- 
No. of A 
Dilutor ejaculates lates in which 
oO. tested all sperm died 
onthe 8thday ‘Perm 
PA 28 5 “4 1-0 
33 5 3 1-3 
24 6 4 10-9 
25 3 2 2-1 
Total 19 13 (Av) 
EyP 28 5 4 5-0 
33 5 4 6-7 
24 6 3 10-5 
25 3 2 3-0 
Total 19 13 6-3 (Av.) 
EyC 28 5 3 9-7 
33 5 3 19-0 
24 6 1 27-2 
25 3 1 21-2 
Total 19 8 19-3 (Av.) 
AM 28 15-5 
33 5 3 1-0 
24 6 4 15-1 
25 3 2 13-6 
Total 19 ll 11-3 (Av.) 
s 28 5 1 16-7 
33 5 36-2 
24 6 1 30-3 
25 3 0 30-5 
Total 19 2 28-4 (Av.) 
G 28 5 0 16-6 
33 5 0 49-7 
24 6 2 22-0 
25 3 0 42-2 
Total 19 2 32-6 (Av. 


From Table I, it is clear that among the 
dilutors for ‘buffalo semen tried, G is the best 
followed ini order of decreasing suitability (on 
efficiency) by ‘spermiasol, EyC, AM, EyP and 
PA: Further, the results indicate a bull to bull 
variation in the “preservation index” by. which 
is meant the capacity to survive in vitro. 
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Fertility trials carried on under controlled 
conditions revealed rates as favourable with 
‘G as with EyP/EyC. However, further trials 
are considered necessary to confirm this finding. 

Recenily, preliminary trials carried out with 
‘G’ and glycine egg-yolk dilutor developed by 
Roy and Bishop? showed that the latter was 
not superior to the former as fer as buffalo 
semen in vitro was concerned. Twelve ejacu- 
lates from two buffalo bulls preserved in G and 
glycine egg-yolk dilutor showed average moti- 
lity ratings of 2-38+0-31 and 2-38+0-18 
respectively after a lapse of 7 days. Further 
‘work is in progress. 

We are thankful to Messrs. Mack & Co., for 
the supply of Spermasol for trials. 
Animal Genetics Division, P. N. SRIVASTAVA. 
LV.R.L, Izatnagar, U-P., S. S. Prasuyu. 
August 19, 1955. 


1. Srivastava, P. N., et al. Curr. Sci., 1953, 22, 152. 
2. Kumaran, J. D. S.. /dian Farming, 1953, 2 (10), 1. 
3. Roy, A. and Bishop, M. W. H., Mature, 1954, 174, 

746. 


ANEW REAGENT FOR GRAVIMETRIC 

ESTIMATION OF IRON 
Tue use of diphenyl thio-violuric acid for the 
gravimetric estimation of copper was reported 
by the author in two communications recently.1:? 
In the course of the present investigation, it was 
found that this reagent can also be used for 
the gravimetric estimation of iron. Jron can 
be estimated both in ferrous and ferric condi- 
tion by this reagent, two different compounds 
being precipitated in the two cases. For these 
estimations, the ammonium salt of diphenyl 
thio-violuric acid was used. 

With the pH controlled between 4-9 and 5-6 
in the case of ferrous iron and 4-9 and 5-8 in 
the case of ferric iron, an excess of the reagent 
was added (thrice the amount with ferrous and 
twice with ferric). Complete precipitation 
could be effected after warming the reagents 
together on a water-bath for an hour and leav- 
ing the product overnight. Filtration through 
sintered crucibles (porosity 4) and drying at 
110° gave constancy of results with an accu- 
racy of 0-2-0-3%. 

Dept. of Chemistry, 
University of Delhi, 
Delhi-8, December 8, 1955. 


R. P. 


1. Singh, R. P., Curr. Sci., 1955, 24, 208 

2. —, and Vishnu Shankar, /. 7nd. Chem. Soc} 1955, 
32, 557. 

3. Gambhir, I. R. and R. Poy ‘Proc. Ind. Acad 
Sci., 1946, 23A, 330 
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ECHINORHYNCHOTAENIA LUCKNOW- 
ENSIS N. SP. (HYMENOLEPIDIDAE: 
CESTODA) FROM DARTER, ANHINGA 

MELANOGASTER PENNANT 


A New cestode E. lucknowensis is described 
from darter bird, Anhinga melanogaster. The 
parasite measures 278 mm. in length and 4-5 mm. 
in maximum breadth. The scolex measures 
0-4-0-43 mm. by 0-28-0-32mm. The rostellum 
is 0-3-0-415mm. in length and is armed 
throughout its length with numerous small 
spines, 0-011-0-012mm. in length. The suck- 
ers are unarmed. Each proglottid has three 
testes: two posterior and one anterior and 
aporal, thus triangular in position. The cirrus 
pouch extends one-third across the proglottid. 
The cirrus is muscular and armed with small 
spines at the base. A large receptaculum semi- 
nis is present and the uterus is sac-iike, ex- 
tending beyond the longitudinal excretory 
ducts. Rest of the genital organs are typically 
hymenolepid. Certain variations in the posi- 
tion of the testes and genital pores are also 
recorded. 

The genus possesses two species: E. tritesti- 
culata Fuhrmann, 1909 (Africa)1:2 and E. nana 
Maplestone and Southwell, 1922 (Australia).? 
The present form differs from bith these species 
mainly in the position of the testes. This appears 
to be the first record of the genus Echinor- 
hynchoteenia Fuhrmann, 1909, from India. 

The full description of this new species is 
being published elsewhere. 

My thanks are due to Dr. Kr. S. Singh for 
his guidance. 

Dept. of Zoology, 
The University, Lucknow, 
December 1, 1955. 


K. P. Srnau. 


1, Fuhrmann, O., Results of the Swedish Zoological 
Expedition to Egypt and the White Nile, 1901, 


Part 3, 1909, 1 
Trop. Med. and 


2. Southwell, T. and Lake, F.. Ann. 
Pa: asit., 1939, 33 (2), 107. 

3. Maplestone, P. A. and Southwell, T., /éid., 1922, 

16 (2), 189 


OCCURRENCE OF TWO WOOD-BORING 
PHOLADS AT MADRAS 


PREVIOUS workers? have recorded only Mar- 
tesia striata in India. However, in a recent 
survey of wood-boring pholads of Madras 


Coast, M..(M) fragilis was collected from cata- 
marans and fishing boats from the open sea, 
and has not been met with inside the harbour 
area where M. striata abounds. Identification 
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was confirmed by Dr. Ruth Turner of the 
Museum of Comparative Zoology, Harvard 
University, who is of the opinion that this is 
pelagic in habit even in the West. 

In view of the importance of M. fragilis as 
a pest of catamarans and fishing boats, a brief 
preliminary account of this specieS is given 
here. 

In this pholad as well as in M. striata, iden- 
tification is rendered difficult because, (i) the 
callum is developed as the young grows into 
the adult, and (ii) the dorsal plates of the 
mesoplax are double in the young form and 
become fused in the adult. These facts brought 
to light by Turner® necessitated Martesia 
(Diploplax) americana and M. (Diploplax) 
funisicola as well as M. (Diploplax) exquisita 
and M. (Diploplax) bahamensis which were 
treated as distinct species by Bartsch and 
Rehder! being brought into M. striata and 
M. fragilis. 

Owing to the great similarity between the 
two species (M. striata and M. fragilis) in 
these respects, distinction between the two can 
be made only on the basis of the dorsal plate 
of the mesoplax bearing concentric lines in 
M. fragilis and the dorsal plate being irregu- 
larly wrinkled in M. striata. Among other 
features of difference the following may be 
mentioned: The umbonal reflection is more 
pronounced in M. fragilis since it is twice the 
thickness of what is found in M. striata. The 
shells of M. fragilis are smaller and more 
delicate (ranging from 6-18mm.) than the 
shells of M. striata (ranging from 6-36 mm.). 
It is possible therefore to distinguish shells 
beyond 18 mm. in length as those of M. stirata. 

Our grateful thanks are due to Prof. C. P. 
Gnanamuthu for his valuable guidance during 
this study. 


University Zoology Lab., 
Chepauk, Madras, 
November 17, 1955. 


A. DANIEL. 
V. V. SRINIVASAN. 


1. Bartsch, P. and Rehder, H. A., Smith. Misc. Collec 
tions, 1945 104, 1. 

2. Beeson, C. F. C., /ndian Forester, 1936, 62, 1. 

3. Erlanson, E. W., Curr. Sci-, 1936, 4, 726. 

4. Ganapathi, P.N. and Nagabushanam, R., /did., 
1953, 22, 345. 

5. Palekar, V. C. and Bal, D. V., Proc. Jud. Sci. 
Cong. (Abstract), 1955. 

6. Turner, Rath D., Museum Comp. Zool. Johnsonia, 
1954, 3, Nos. 33 and 34, 1-160. 
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OCCURRENCE OF A MERMETHID 
WORM PARASITE ON HELOPELTIS 
THEIVORA WATERHOUSE 


In the course of investigation of tea-inse¢ 
pests, we came across several specimens of 
H. theivora heavily infested with the merme 
thid parasitic worms. This is. of considerable 
importance because so far no effective natural 
enemy of this insect pest has been reported 
Mermethid infection of insects is not uncom- 
mon.!.2 But such infestation of Helopeltis was 
not previously reported. It opens the possibi-? 
lity of biological control of the tea-bug in tea 
plantations. 

Helopeltis theivora sporadically breaks out 
into a pest causing serious damage to tea plan- 
tations. The cause of sudden appearance and 
disappearance of the pest, however, remains a 
mystery.?.4 

The specimens of H. theivora infested by the 
mermethid species were obtained from Kantal- 
guri Tea Estates in the Jalpaiguri District of 
West Bengal, during the months of July and 
August 1946, which coincided with the rainy 
season. The hosts showed no external visible 
sign of infestation until the viscera of the in- 
sect was examined. In a collection of insects 
comprised of five males, six females and nine 
nymphs at the 3rd, 4th, 5th instars, numbering 
twenty in all, eight specimens comprised of two 


FiG. 1, Photomicrograph of the mermethid worm 
around the viscera of Helogeltis theivora.. 
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males, three females and three nymphs at 3rd 
instars were found parasitized by the worm. In 
each insect a single juvenile worm was found. 
The largest worm was 7cm. in length and 
0-3cm. in diameter, and the smallest measures 
5cm. in length. The worm was found in the 
hemoceelic cavity of the abdomen entwining 
the general viscera of the insect (Fig. i). The 
anterior end of the worm was found attached 
to a small conical growth on the midgut of 
the insect (Fig. 2). In normal anatomy of this 


FIG. 2. Deformed gut of the parasitized Helopeltis 
theivora. 
insect, such a cone formation is not found, and 
evidently this was a pathological growth as a 
result of mermethid infection. Other organs 
of the host also suffer degeneration. The sali- 
vary glands of the adult insect became reduced 
in size and. were pale white in colour instead of 
brown. The midgut was very much reduced in 
size with narrowing down of its lumen, feeble 
development of circular and longitudinal mus- 


FIG, 3. Degeneration of ovarioles in the parasitized 
Helopeltis theivora. 
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cles and the absence of secretory granules in 
the epithelial cells. The intestine became short 
and straight, the intestinal coils being lost and 
fat bodies disappeared or disintegrated into 
granules. 

Reproductive organs of both male and female 
insects showed remarkable degeneration, ova- 
rioles were reduced in number and ceased to 
produce eggs. The egg chambers became in- 
distinct. In one specimen the normal number 
of ovarioles which is seven, persisted on one 
side, while on the other side it was reduced 
to two (Fig. 3). However, the spermatheca 
and the accessory glands were not much affect- 
ed. In males, the testes with ducts atrophied 
and disappeared. The ejaculatory duct, how- 
ever, persisted as in normal. The external 
appearance of the parasitized insect was not 
much affected. Wings, mouth-parts and legs 
remained as in normal. 

We have pleasure in thanking the Indian Tea 
Planters’ Association, Jalpaiguri, for financing 
the scheme and giving us all facilities for field 
work. 

DurGADAS MUKERSI. 

: SAMBHUNATH RAYCHOUDHURI.* 
Entomology Lab., 
Zoology Dept., 
Calcutta University, 
October 6, 1955. 


1. Hyman, L. H., The Jvertebrates, 1951, 3 (Mc- 
Graw Hill, New York). 

2. Iyengar, M. O. P., Zrans. East. Assn. Med., 7th 
Congress, India (Dec. 1927), 1929, 128. 

3. Mukerji, D., Presidential Address, Zodogy and 
Entomology Section, Indian Science Congress, 1942. 

4. —, Mosquito Research Report, indian Tea Planters’ 
Association, Jalpaigari, 1943. 

* Now at Presidency College, Calcutta. 


PHOTOPERIODIC BEHAVIOUR OF 
“ THAILAND "—A PHILIPPINESE 
VARIETY OF RICE 


PHOTOPERIODIC studies has been carried out 
with rice of different countries of the world!-* 
with varied results. The present investigation 
aims at finding out the photoperiodic behaviour 
of a variety of rice, “Thailand”, of Philippines 
procured from the Central Rice Research Insti- 
tute, Cuttack. The grains, after a preliminary 
selection for uniformity, were soaked in water 
and, when visible germination was observed, 
were sown on December 21, 1953, in earthen- 
ware seed-bed pots containing well mixed soil 
and cowdung manure mixture in the propor- 
tion of 9:1 parts by volume. Seedlings 35 
days old were transplanted on January 25, 1954, 
to bigger-sized (10” x10”) earthenware pots 
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TABLE I Detz 
(Average figures of 24 plants) a 
in 
labo 
21—2—1954 2—3—1954 16—3—1954 LEar-bearing tillers the 
ers an A 1-54 2-37 5-17 5-00 
B 3-25 3-54 5-87 5-77 
mt 4-58 6-45 6-75 5-66 
Number of green leaves per plant A 6-87 10-58 16-73 ther 
k 12-25 14-87 20-04 of t 
Cc 16-45 26-79 25-08 
Cc 40-22 50-60 57-73 
Main shoot Ist tiller 2nd tiller 
Time from sowing to ear emergence in days A 96-30 99-15 100-50 
96-52 98 -56 99-54 s. 1 
Cc 101-54 104-28 106-04 
A—Short photoperiod to 40-day old seedlings; B—Short photoperiod to 55-day old seedlings ; C—Controls, pee 
at the rate of 8 seedlings per pot. After a week, ficant earlier ear emergence in the main shoot, ; 
the plants were thinned down to 4 per pot. first and second tillers. 3 
Short photoperiods of 8-hour duration in a 24- We are thankful to the Utkal University for 4 
hour cycle were given to 40-day-old seedlings a grant-in-aid from the Jnan Vijnan Parishad 5 
for 40 days in one set and to 55-day-old seed- Fund, and to Sri. J. K. Das for assistance. ~ 
lings for 40 days in another set. A third set Dept. of Botany, B. SaMantarar. | — 
was all along maintained under the normal day Ravenshaw College, G. Misra. ver 
length as controls. The data pertaining to the Cuttack-3, November 3, 1955. hh 
formation of tillers, leaves and the height of _ 
the plant were collected at intervals and finally =) Beachell, H. M., /. Agric. Res., 1943, 66, 325. ori 
the number of ear-bearing tillers and the dura- 2. Chandraratna, M. F., Wew Phytol., 1954, 53, 397. the 
tion of the vegetative period from sowing to 3. on = a. and Shastry, S. V. S., Zuphytica, arti 
4. Misra, Gx, davon. 1995, 4,208 
A study of Table I brings out the following Sican bana, 1948 
salient points : latic 
tard 
much more conspicuous when the treatment was OF PRODECATOMA PONGAMIAE Ent 
given at the earlier age of 40 days. (ii) The MANI AND KURIAN (HYMENO- Coll 
formation of leaves has been adversely affected PTERA—FAMILY EURYTOMIDAE) Dha 
exactly as the tillers as a result of the short- THe Hymenopterous parasite Prodecatoma | —— 
day treatment. (iii) The height of the plant pongami@ was newly recorded and its taxono- 1. 
has been inhibited only in the case when the mic characters described by Mani and Chandy 
short photoperiods were given to 40-day-old Kurian only recently.1 However, details regard- 
seedlings. The inhibiting effect is operative ing the biology of the parasite and its host 
as long as the short days are given. So, at range yet remain to be investigated. Recently, 
the final stage when the short days have been at Dharwar while working out the seasonal | A sg: 
discontinued, there has been an increase in life-history of “udid” (Phaseolus mungo) wee- | som 
height. In the set which received the short vil pest—Apion sp., a considerable number of | yiox 
photoperiods at 55th day, there is no marked the grubs were found parasitised by the above | the 
difference from the controls except at the final parasite. The incidence of the parasite in | only 
stage when the plants attain a much greater nature during September and October 1955 | reve 
height than the controls. (iv) With regard to ranged between 19-0 to 25-3 per cent. Since | pho 
the effect of short days in the matter of time the details regarding the life-history of the | tech 
taken to ear emergence it is seen parasite P. pongamiew with reference to any | gati 
that short photoperiods for 49 days to 40-day host insects have not been worked out pre- | witl 
and 55-day-old seedlings brought about a signi- viously, the information is summarised below. | ed 
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Details of the life-history of the parasite P. pon- 

ice with reference to one host insect are given 

in Table I. The parasites were reared in the 

laboratory between 6-9-1955 to 30-9-1955. In all 

the rearings carried out at 78-5° F. mean tem- 

perature and 91-4% humidity, only a single 

adult parasite developed from a host grub. Fur- 

ther details regarding the different life-stages 
of the parasite are given in Table I. 

TABLE I 

Showing the life-history of P. pongamize in 

relation to its host Apion sp. 


Post-embryo- No. of 


Pre-oviposi- nic develop adult para- 
S.No. tion period mental  sitesemere in 
in days period ed from én 
in days each host - 
1 3 4 1 3 
2 3 4 1 4 
3 2 5 1 4 
4 3 5 1 3 
5 3 4 1 4 
6 2 5 1 3 
7 2 5 1 a 
Average 2-5 4-5 1-0 3-5 


In all the cases, the host grubs of 3-4 days 
old only were selected by the parasite for the 
purpose of oviposition. The prepupal stage of 
the host grub escaped parasitisation even under 
artificial inoculations. In nature parasites 
exhibited sharp instinctive powers for locating 
the host grubs developing within the seed pods. 
The average life-history of the parasite in re- 
lation to the host Apion sp. worked out to be 
7 days. 

Entomological Lab., H. L. KULKARNY. 
College of Agriculture, N. L. HALLEPPANAVAR. 
Dharwar, October 27, 1955. 


1. Mani, M. S. and Chandy Kurian, /md. J. Ent., 
1953, 15, 1. 


FURTHER STUDIES ON SCILLA 
HOHENACKERI FISCH. & MEY. 


A sHorT note dealing with the somatic chromo- 
somes of Scilla hohenackeri was published pre- 
viously in this journal.1 Further study with 
the application of improved technique has not 
only confirmed the previous observations but 
revealed certain additional features in the mor- 
phology of chromosomes of this species. The 
technique employed during the present investi- 
gation involves a pre-treatment of root-tips 
with a-bromo-naphthalene for 2 hours follow- 
ed by a fixation in a mixture of Benda and 
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0-001 mol. oxyquinoline at 8-10°C. Feulgen 
squash preparations were made with such root- 
tip material. 

As will be seen from Fig. 1, the diploid 
chromosome complement of Scilla hohenackeri 


FIG. 1, Photomicrograph of the somatic metaphase 
of Scilla hohenackeri showing 10 chromosomes, out of 
which 4 medium-sized chromosomes are characterised 
by heterochromatic segments, xX about 1,500. 


(2n=10) consists of: (i) two pairs of long 
chromosomes, one with median and the other 
with submedian primary constrictions; (ii) two 
pairs of medium-sized chromosomes of vari- 
able lengths, each with a subterminal primary 
constriction and a secondary constriction in 
the short arm very close to the primary one; 
(iti) one short pair of chromosomes with a 
subterminal primary constriction and two 
secondary constrictions in the long distal arms. 
The proximal arms of this pair are knob-like 
and are devoid of secondary constrictions un- 
like the previous pairs. 

One of the outstanding features of the karyo- 
type is the presence of heterochromatic seg- 
ments at the distal ends of the medium-sized 
chromosomes. No other chromosome type show- 
ed the same. Very careful search has revealed 
no such segments in the intercalary parts of 
any of the chromosomes in the complement 
(except perhaps at the primary insertion re- 
gions, where it is presumed to be always pre- 
sent). Even if present, they are certainly not 
visible under microscope. Hence, the terminal 
location of heterochromatin in the chromosomes 
of Scilla hohenackeri appears to have some 
adaptive significance. 

Furthermore, a study of about 100 metaphases 
from 9 bulbs showed that the number of 
medium-sized chromosomes carrying hetero- 
chromatic segments vary consistently from 
plant to plant in Scilla hohenackeri. Some 
plants are characterised by chromosomes with 
no heterochromatic segments and others show- 
ed 1-4 such chromosomes. Whenever they are 
4 in number, one pair has very short and the 
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other fairly long heterochromatic segments. 
Such plants with 4 segments were found to be 
more vigorous in growth than the _ rest. 
It is therefore inferred that the physiological 
effect of variation with regard to the extent 
of heterochromatic material in different indivi- 
duals of Scilla hohenackeri may be similar to 
that of supernumerary chromosomes within a 
species population. 
Dept. of Botany, 
University of Saugar, 
Sagar, M.LP., 
November 8, 1955. 


Y. Sunpar Rao. 


1, Sundar Rao, Y., Curr. Sci., 1954, 23, 94 


TECHNIQUE FOR ARTIFICIAL 
INOCULATION OF COTTON PLANTS 
WITH MACROPHOMINA PHASEOLI 


Root rot of cotton incited by Macrophomina 
phaseoli (Maubl.) Ashby is a major disease of 
cotton in Bombay State especially in the Goradu 
soils of Gujarat. Uptil now for lack of proper 
inoculation technique for obtaining infection 
under controlled conditions in the laboratory, 
all the studies on cotton root rot by different 
investigators have been based on naturally in- 
fected plants in the field. In the present study, 
the disease was artificially produced in the 
laboratory under pot culture tests. The fun- 
gus which could easily be isolated on potato 
dextrose agar from diseased specimens grew 
very rapidly at 30°C. producing greyish cottony- 
white mycelium. The following technique was 
successfully adopted in producing 100% infec- 
tion. 

10-45-days old cotton seedlings raised in 
sterilised soil in 6” pots were used for inocu- 
lation purposes. The fungus was grown on 
corn-meal sand medium in large sterilized kil- 
ner jars. After 24, 48 and 72 hours incubation 
at 30° C., the mycelial mat was carefully scoop- 
ed with the help of a sterilized spatula taking 
care that no mycelial strands were dumaged. 
This inoculum was placed in close juxtaposi- 
tion with the roots by lifting little soil near 
the root. The fungus was allowed to remain 
undisturbed in situ by covering it with a light 
soil layer. The inoculated pots were incubated 
at 28°C. and several uninoculated plants served 
as controls. The watering of pots was done 
twice a day taking care that excess of watering 
was avoided. It was noticed that plants ino- 
culated with 48-hour old culture showed 
maximum death rate. This is probably be- 
cause the evanescent mycelium breaks down 
forming sclerotial bodies as it grows older. 
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This finding is in conformity with that reported 
by Thirumalachar! who obtained similar re 
sults with charcoal rot of potato. The inocu- 
lated plants suddenly droop down on the 3rd 
or 4th day after inoculation (Fig. 1). Such 
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FIG. 1. A—Diseased ; B—Control. 
plants when uprooted showed compietely 
damaged condition of lateral root system. The 
bark of such plants could easily be peeled off 
leaving brown discolouration of the exposed 
area which was densely covered with sclero- 
tial bodies. The diseased plants on re-isola- 
tion yielded the original fungus which on re+ 
inoculation proved equally pathogenic. Besides 
cotton, the fungus was found equally pathoge+ 
nie to Dolichos lablab L., on which was found 
characteristic persistent fumaceous mycelium 
with irregularly formed sclerotial bodies. 
Further work is in progress. 


L. Monzz. 
M. J. THIRUMALACHAR, 
M. K. Partet. 

Plant Pathological Lab., 

Agric. College, Poona, 

December 2, 1955. 


1. Thirumalachar, M. J., Phytopathology, 1955, 45, 91. 


STUDIES ON SORGHUM NITIDUM 
PERS. 
THE chromosome numbers of Sorghum nitidum 
collected at Rangaswami Hills and ‘at other 
places between elevations of 3,500-5,000’ were 
found to be 2n= 20.1 Subsequently, collec- 
tions made from other places gave plants with 
2n= 10 chromosomes. The habitats and plant 
associations were similar for these two chromo- 
some forms. Morphologically also they are 
similar. While the 20-chromosomed plant grows 
to a height of 10’ the other attains only 4-5’. 
Since this is the first record of the occurrence 
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of the 10-chromosomed form of the species a 
prief account of its behaviour is reported be- 
low. 

Somatic chromosomes as determined in root 
tip preparations are large, and more or less 
equal in length. There are four median, four 
submedian and two subterminal constricted 
chromosomes. The nuclear chromosomes are 
two, satellited and subterminally constricted 
(Figs. 1, 1 a, 2, 2 a). The meiosis as observed 


FIGS. 1, 2, 4,5, 7and8 = x 1,400; FIGs. la@ and 
2e= x3,110; FIG.3 = x 585; FIG. 6 = 
x 1,120. 


FIGS. 1 to 6. S. nitidum (2n=10)—1. Somatic pro- 
phase showing satellited nucleolar chromosomes; 1 a. 
Camera lucida drawing of the microphotograph; 2. 
Somatic metaphase plate. 2a. Camera lucida drawing of 
the same ; 3. Diakinesis showing one bivalent attached to 
the nucleolus; 4. metaphase (5,,); 5. Anaphase; 6. 
telophase with 5-5 distribution ; FIGS. 7 and 8. Diakinesis 
of 20—chromosomed form with one nucleolar bivalent in 
Fig. 7 and a probable two in Fig, 8. 


in acetocarmine smears is normal giving five 
bivalents. The nucleolar chromosomes form a 
bivalent. The metaphase is compact with a nor- 
mal bipolar spindle. The telophasic distribu- 
tion is regular giving 5-5 at poles (Figs. 3 to 6). 
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The meiosis of the 20-chromosomed form 
shows in all P.M.C.s only a single bivalent 
found attached to the nucleolus except in the 
material from Wynaad (Mavinahalla, Ambala- 
vayal) in which two cases with a doubtful 
quadrivalent were noted. The rest of the 
meiosis is normal (Figs. 7 and 8). 

Garber? considers S. nitidum to be an allo- 
tetraploid species of the series Para-sorghum. 
Krishnaswamy and Raman! confirmed the 
number found by Garber. Based on the evi- 
dence obtained by the analysis of chromosome 
pairing in the interspecific hybrid S. leiocla- 
dum x S. nitidum, Garber? derives the geno- 
mic constitution of nitidum as L? L® Lt 
the L® genome’ being closely related to L* of 
S. leiocladum. The karyotype of the 10-chromo- 
somed S. nitidum is similar to that described 
by Garber for the 20-chromosomed plant. The 
nucleolar chromosomes, however, have remain- 
ed only two in the 10-form. The question then 
arises how far the 10-chromosomed form is a 
diploid of the 20-form. If the latter were due 
to duplication, there should have been four 
nucleolar chromosomes but only two have been 
observed so far. Such a condition could have 
arisen by the loss of the nucleolus organising 
segment in one pair, but unless there has been 
complete change of homology, these two should 
have given occasional pairing with the nucleo- 
lar chromosomes and trivalents and quadriva- 
lents could have been expected. The 20-chromo- 
somed plant, however, exhibits only bivalents. 
The affinity between the diploid and tetraploid 
forms could only be determined by actual 
hybridisation. Garber*® has stated that only 
two diploid species are known in the para- 
sorghums. The present plant would form the 
third species. 

Our thanks are due to Sri. D. Krishnaswami 
for help in taking the microphotographs and 
Sri. N. R. Ramamurthy in the collection of 
nitidum plants. 


Cytogenetics Lab., N. KRISHNASWAMY. 
Agric. Col. & Res. Inst., V. S. Raman. 
Lawley Road, P.O., P. CHANDRASEKHARAN. 
Coimbatore, 

November 7, 1955. 


1. Krishnaswamy, N. and Raman, 
Agric. J., 1953, 4, 115. 

2. Garber, E. D., Univ. Calif. Pub. (Bot.), 1953, 23, 
283 


V. S., Madras 


3. —, Bot. Gaz., 1954, 115, 336. 
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REVIEWS 


Scattering and Diffraction of Radjo Waves. 
By J. R. Mentzer. (Pergamon Press), 1955. 
Pp. viii + 134. Price 30 sh. 

This is a book in the series of monographs 
on Electronics and Waves, edited by Mr. D. W. 
Fry of Harwell. 

The book deals with the mathematical 
methods of treating the problem of scattering 
of electromagnetic waves by bodies of different 
shapes with a view to their application to the 
calculation of echo cross-sections of radar tar- 
gets. Rigorous calculations are possible only in 
a few simple cases such as a conducting or 
dielectric sphere, a long cylinder, an infinite 
conducting cone, a thin conducting plate, etc., 
the essential condition being that the wave 
equation can be “separated” in a co-ordinate 
system which is suited to the shape of the scat- 
tering object. In addition to the classical 
method, an_ alternative vector variational 
method due to Schwinger which can be used 
to obtain approximate solutions of practical 
diffraction problems is explained and applied 
to the important case of scattering by thin 
wires. 

The last chapter deals with the techniques 
in use for the measurement of radar cross-sec- 
tions of complicated scatterers like aircraft, 
using scale models on a convenient smaller 
scale and corresponding shorter wavelengths. 

The book has many neat diagrams and is 
well printed. The exposition is clear and the 
book will prove very useful to advanced stu- 
dents and instructors in radio and radar phy- 
sics. The price (30sh.) is rather high for a 


book of 134 pages. 
K. R. RAMANATHAN. 


High Vacuunn Technique. 3rd Edition. By J. 
Yarwood. (Chapman & Hall), 1955. Pp. 
viii +208. Price 25 sh. 

Modern high vacuum technique started with 
the pioneering work of Gaede in 1910 and 
since then, it has made several rapid strides, 
in answer to the need for very high order 
of vacuua to be maintained in large vacuum 
systems, both in the laboratory and industry. 
The appearance of a third edition of the book 
under review, within the last twelve years, 
indicates both the popularity of this book and 
the growing trends in the subject. 


Compared to the previous editions, substan- 
tial additions have been made. Diffusion pump 
theory is analysed in greater detail and a num- 
ber of recent innovations in vacuum gadgets 
like valves and other control devices are dis- 
cussed. An important feature is the compara- 


tive data on the availability and performance f 


of various types of rotary and diffusion pumps, 
oils and measuring devices of different manu- 
factures. This information, together with the 
last chapter on the properties of some of the 
important materials used in vacuum technique, 
will be very useful for constructing a vacuum 
system. 

The subject-matter is practically uptodate 
except for some of the attempts, since 1953, 
at producing high vacua, without any work- 
ing fluid like oil or mercury. But this is also 
indicated in principle, in the discussion of the 
pumping action of the ionisation gauge. 

This, however, is a very minor criticism of 
an excellent book which will be instructing 
and informative for physicists and engineers. 

K. S. CHANDRASEKARAN. 


Antimetabolites and Cancer. Edited by C. P. 
Rhoads. (American Association for the 
Advancement of Science Publication), 1955. 
Pp. 312. Price $5.75. 

“Once cancer, always cancer” seemed to be 
the dictum, as voiced by C. P. Rhoads, of a 
school of cancerologists who believe in the 
somatic mutation as the origin of cancer. Since 
this hypothesis implies that mutations cannot 
be reversed or prevented by environmental or 
directive manner, this view-point is tinged with 
fatalistic implications. The field, however, is 
not so gloomy as it appears. For example, 
there is another school of workers who would 
like to consider cancer “as resulting from 
aberrations in morphogenesis” (Davis). “Since 
the morphogenetic changes do involve directive 
environmental influence, the morphogenetic 
aberration hypothesis has a much more cheerful 
implication, in that, if only we learn to modify 


cancer, the job of a person seeking to cure it 
becomes one of devising means for the 
tive restraint of growth or the destruction of 
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os Whatever be the theories of the origin of cs 


No. 

Feb. fose| 
neoplastic cell, no matter where in the body it 
may be. Till recently, the only hope lay either 
in radical surgery or in radiation therapy, both 
of which have cured many early cancers. 
Recently a new and a promising tool, namely, 
antimetabolites, has been added in the armoury 
against cancer. 

Interference with normal growth-pattern by 
inducing a chemical competition between a 
synthetic compound and an essential metabo- 
lite has been known for quite some time; but 


) its potential implications were recognised only 
after its applications in bacteriostasis have been 


amply rewarded. The antimetabolite principle 
was first tried in chemotherapy of cancer as 
late as 1948. During the last six to seven years 
the field has grown so enormously that it is 
difficult to keep track of all the developments 
even for those who are actively on the look- 
out for information. The volume under review 
which records the proceedings of a symposium 
on Antimetabolites and Cancer, held under the 
auspices of the American Association for the 
Advancement of Science in 1953, is therefore a 
welcome one, even though its scope is limited 
to contributions from American workers only. 

As the title of the book would suggest, the 
major portion deals with chemotherapy of can- 
cer. There are, however, sections dealing with 
the applications of the antimetabolite principles 
in the studies of plant material, and of the pro- 
tozoon tetrahymena as also in the normal mam- 
malian fetal development. 

Among the antimetabolites extensively in- 
vestigated, aminopterine and A-methopterine 
feature prominently as the folic acid antago- 
nists, and 2:6 diaminopurine, 6-merca) 
purine, 8-azaguanine and other analogues of 
purines and pyrimidines as the antinucleic acid 
metabolites. One of the necessary evils of anti- 
metabolite therapy is the acquired drug resist- 
ance. This has partially been discussed al- 
though the reviewer would have liked to see 
this extensively discussed, since this forms the 
basis of the usefulness or otherwise of the anti- 
metabolite principle. On the whole, the book 
is a very thought-provoking one and will be 
useful for all biological workers and particu- 
larly for those interested in the problem of 
cancer. M. B. SAHASRABUDHE. 


Rain-Making; Its Present Position and Future 
Possibilities. By A. K. Roy. (Published by 
CSIR, New Delhi), 1955. Pp. iii + 28. 

Much has been written on this subject in 
the last few years in the scientific and the 

lay press, and the informative article by A. K. 
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Roy who is in charge of the Experimental Rain 
Cloud Physics Research Unit of the Council of 
Scientific and Industrial Research is very wel- 
come. The article starts with the mode of rain 
formation in clouds, and discusses the possi- 
bilities of rain-making in supercooled and 
‘warm’ clouds. This is followed by a critical 
assessment of the results of rain-making ex- 
periments conducted so far, and the article 
concludes by indicating the limitations of known 
techniques of rain-making. The monograph is 
well illustrated and includes a few photographs 
of successful rain-making, and contains also a 
select bibliography. 


Methods in Enzymology, Vol. I. Edited by 
S. P. Colowick and N. O. Kaplan. (Academic 
Press), 1955. Pp. 835. Price $ 18.00. 

The present volume is the first of a series 
of four which the publishers propose to bring 
forth. The objective, as stated in the preface, 
is to present “for the first time in the English 
language, a comprehensive compilation of the 
methods used in the study of enzymes. In cer- 
tain respects, this work should serve as a com- 
panion piece for Sumner and Myerback’s “The 
Enzymes”, in which methodology has been em- 
Phasised”’. 

The book consists of four sections: general 
preparative procedures, enzymes of carbo- 
hydrate metabolism, enzymes of lipid metabol- 
ism and enzymes of citric acid cycle. As the 
name of the book indicates, much stress is laid 
on the methodology of enzymes, each enzyme 
being dealt with under the heads—assay 
methods, purification and properties. Section I 
is devoted to the general preparative pro- 
cedures comprising tissue slice technique, tis- 
sue homogenates, fractionation of cellular com- 
ponents, methods of extraction and fractiona- 
tion, and preparation of buffers. Section II deals 
with the enzymes of carbohydrate metabolism, 
preparation, purification, assay methods and 
properties of enzymes relating to the hydroly- 
sis and synthesis of polysaccharides, metabol- 
ism of hexoses, pentoses, three-carbon com- 
pounds, two-carbon compounds and formate 
reactions. Section III relates to the enzymes 
of fatty acid oxidation and acyl transfer and 
activation; lipases and esterases and phospho- 
lipid and steroid enzymes. ‘The enzymes of 
citric acid cycle have been dealt with in Sec- 
tion IV. 

Leading scientists all over the world who 
are specialists in the particular field have con- 
tributed various articles in this book. Although 
it is not an exhaustive account of all aspects 
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of enzyme chemistry, it serves as a very useful 
guide and as laboratory manual not only for 
the enzymologist but also for those working in 
the fields of biological and medical sciences 
who have to evaluate the known enzymes in 
relation to other metabolic processes, in which 
enzymes play an important role iri cellular 
function. 

The book is pleasingly free from misprints. 
The format is good, and the Academic Press is 
to be congratulated upon its share in this fine 
work. The editing by S. P. Colowick and N. O. 
Kaplan also calls for praise. 

K. V. Girt. 


Origins of Resistance to Toxic Agents. Edited 
by M. G. Sevag, Roger D. Reid and O. E. 
Reynolds. (Academic Press), 1955. Pp. xv + 
471. Price $ 12.00. 

The book under review records in its en- 
tirety the Symposium organised at Washing- 
ton D.C. in March 1954 to discuss the “many 
facets” of the origins of drug resistance and 
related problems. 

The editors took a broad view of the subject 
and posed basic questions (Appendix I) like 
the possibility of acquisition of drug resistance 
being associated with the emergence into pro- 
minence of pre-existing drug insensitive alter- 
nate metabolic pathways; acquisition of one or 
more detoxication mechanisms by the resistant 
cells; control and development of resistance; 
origin of drug resistant individuals, and many 
such others. The result has been to attract 
papers on such diverse topics as mechanisms of 
the origin of resistance to drugs in bacteria and 
protozoa, alcoholism and drug addiction, and 
mechanisms of carcinugenesis. Alterations and/ 
or loss in enzyme proteins appear to be a fea- 
ture common to all the phenomena discussed 
and hence the justification of bringing them 
all into a common focus. The _  inescap- 
able conclusion that emerges from all 
these discussions, which incidentally are of 
a very fundamental and _ thought-provoking 
nature, is the meagreness of our knowledge 
concerning the potentialities of the living cell 
to devise means for counteracting the toxic 
action of a foreign body. The core of the prob- 
lem has yet to be discovered. 

Both the presentation of papers and discus- 
sions have been done in an admirable way. 
The genetotrophic approach to alcoholism by 
Roger Williams is especially commendable. He 
has based his approach on two facts: (i) prone- 
ness to alcoholism is a condition from which, 
in human experience, victims never recover, 
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and (ii) every individual person (alcoholic of 
not) is born with distinctive metabolic machin- 
ery that is genetically determined. Sevag’s plea 
for assigning to proteins an equally important 
role in genetic variation as hitherto given to 
DNA and the lucid exposition of metabolic 
blocks by Mitchell, are some of the other im- 
portant contributions. Enzymologists will find 
something of interest in every paper that has 
been presented in the Symposium. 

It is satisfying to find that although work- 
ers in very diverse disciplines have contributed 
to a symposium, yet there is a common thread 
and unity of approach. Here is a model for 
symposia in our country. 

D. L. SHRIVASTAVA. 


Annual Review of Biochemistry, Vol. 24. (Pub- 
lished by Annual Reviews Inc., Stanford, 
California), 1955. Pp. xvi+805. Price 
$ 7.00. 

This year’s volume of the Annual Review of 
Biochemistry appears bulkier than some of the 
previous volumes in this series and has a pre- 
fatory article on Herman Augustus Spoehr 
(1885-1954) by Smith and French. This is fol- 
lowed by the usual review articles on biologi- 
cal oxidations by Green and Beinert, non-oxi- 
dative non-proteolytic enzymes by Axelrod, 
proteolytic enzymes by Schwert, chemistry of 
carbohydrates by Jones, chemistry of the phos- 
phatides by Bder, metabolism of the complex 
lipides by Zilversmit, chemistry of proteins, 
peptides and amino acids by Ogston, carbo- 
hydrate metabolism by Horecker and Mehler, 
metabolism of amino acids and proteins by 
Ehrensvard, water-soluble vitamins (in three 
parts) by Briggs, Daft, Fried, Lardy and John- 
son, fat-soluble vitamins by Boyer, lipide meta- 
bolism by Lynen and nutrition by Brock. 

There are, besides, the following six special 
review articles on subjects of biochemical im- 
portance: (i) Nucleic acids by Brown and 
Todd, (ii) Carotenoids by Goodwin, (iii) Bio- 
chemistry of the steroid hormones by Roberts 
and Szego, (iv) Biochemistry of antibiotics, by 
Binkley, (v) Clinical applications of biochemis- 
try by Bodansky, and (vi) Biochemistry of 
cancer, by Haddow. As may be seen from the 


names of the authors given above, these arti-’ 


clies have been written by specialists who have 
worked extensively in their respective fields 
and who can therefore appreciate the merits 
and point out the defects among the very large 
number of research papers published during 
the year under review. Particular mention 
may, however, be made of the article on the 
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chemistry of the phosphatides, in which 
Dr. Baer has reviewed the more significant 
accomplishments such as “the isolation from 
baker’s yeast of the first natural lecithin con- 
taining two unsaturated fatty acids and of 
thirteen individual lipopeptides from blood 
serum”. Ogston in his review of the chemis- 
try of proteins, peptides and amino acids has 
departed from the beaten track, by classifying 
the list of references under broad subject head- 
ings of his own, and by writing a short essay 
in which direct reference is made only to a 
small number of research papers. Brown and 
Todd have given an excellent account of nucleic 
‘acids as also Haddow on the biochemistry of 
cancer, the latter dealing extensively with the 
conception of carcinogenesis through loss of 
regulatory proteins, enzymes or antigens. 
Goodwin’s article on carotenoids is very com- 
prehensive and so are the two articles on the 
biochemistry of steroid hormones and of anti- 
biotics. Oscar Bodansky has in his own inimi- 
table fashion, dealt extensively on what he 
calls ‘diagnostic biochemistry’ and on the bio- 
chemical mechanisms in different diseases. The 
only article which appears to be slightly out 
of step is the one written by Dr. Brock on 
nutrition. For, apart from some vague gene- 
ralities, he appears to have missed, in dealing 
with the ‘Bifidus factor’ of milk in p. 531, the 
latest developments so clearly mentioned in 
p. 453 under water-soluble vitamins. However, 
taking the volume as a whole, the editors have 
done remarkably well in covering a very wide 
field in the course of twenty articles. 

The get-up of the volume is true to tradi- 
tion, and considering the size, the volume is 
singularly free from serious errors or omis- 
sions. In the opinion of the reviewer, this 
annual number with such an excellent and 
varied fare, should prove as popular as ever 
among biochemists and others interested in 
the advancement of biochemical study and re- 
search. P. S. SARMA. 


Perspectives and Horizons in Microbiology. 
Edited by Selman A. Waksman. (Rutgers 
University Press), 1955. Pp. x +220. Price 
$ 3.5. 

The volume is a collection of papers pre- 
sented at the symposium arranged in connec- 
tion with the dedication of the Institute of 
Microbiology, Rutgers University, and very 


appropriately covers varied aspects of the 
science devoted to the study of the micro- 
scopic forms of life and their relation to man- 
kind. 
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As the title rightly indicates, the authors of 
the different essays—all well known in their 
respective field of research—besides reviewing 
present knowledge, pose many unsolved prob- 
lems, thus making the whole book very in- 
teresting and stimulating to read. 

The essays are arranged under three main 
headings: The Microbe as a Living System; 
Metabolism of Micro-organism and Micro- 
organism and Higher Form of Life. Starting 
with C. B. Van Niels’ essay on ‘The Microbe 
as a Whole’, where the author advocates stu- 
dies directed towards understanding the funda- 
mental aspects of life, the essays which follow 
have generally made the point that researches 
on varied aspects of microbiology have contri- 
buted a great deal to understanding the dyna- 
mic aspects of biochemistry and the general 
fields of ecology, taxonomy, evolution. Except 
for the essay on ‘Metapoietic Integration’ by 
André Lwoff, which by the nature of the sub- 
ject is highly specialized, the other essays are 
all lucidly written without too much of techni- 
cal jargon and can be profitably read by non- 
specialist and specialist alike. 

An appendix contains three addresses deli- 
vered at the dedication ceremony, and includes 
one by Waksman on the scientific method, the 
education of a scientist, and the function of 
the Institute, and an interesting historical sur- 
vey ‘From Dutch Settlements to the Rutgers 
University of Microbiology’ by Prof. Kluyver. 

Organisation of such symposia at the opening 
of research institutions is a practice well worth 
emulating in this country. 

V. S. Govrnparasan. 


Abstract Bibliography of Cotton Breeding and 
Genetics (1900-1950). By R. L. Knight. 1954. 
‘Pp. 256. Price 21 sh. 

This book is published by the Common- 
wealth Bureau of Plant Breeding and Genetics, 
Cambridge, as Technical Communication 
No. 17. The author is well qualified to com- 
pile a work of this kind, as he has done much 
work on both ,cotton breeding and genetics in 
the Sudan. The book contains 1,191 citations 
to the literature, and there are three short 
Appendices. The first of these summarises the 
present state of our knowledge regarding the 
genoms of the genus Gossypium; the second 
contains a complete list of all the genes so far 
identified in the genus; the third summarises 
what is known of linkage relationships in both 
Old and New World cottons. 

All important work is adequately, sometimes 
lengthily, summarised and there are few 
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omissions. The list of genes in Appendix II omit? 
the three genes discovered in G. armourianum 
by the reviewer. A lumping together of all 
the genes known in the genus is a disputable 
procedure. There is a good index. As a work 
of reference, the present volume is indispens- 
able to all cotton workers. Those working on 
other crops will find stimulation amd valuable 
information in its pages. S. C. HARLAND. 


Introduction to Theoretical Organic Chemistry. 
By P. H. Hermans. Edited and Revised by 
R. E. Reeves. (Elseviers), 1954. Pp. xii+ 
507. Price 38sh. 6d. 

The expressed purpose of this book is to 
present an elementary and general picture of 
the advances in theoretical organic chemistry 
that have been made in the last twenty-five 
years. The author has not attempted to give 
a detailed treatment of the subject but rather 
to give a broad survey of the entire field of 
physical organic chemistry. The topics discus- 
sed are various and include quantum mecha- 
nics, structure theory, sterecchemistry, spectro- 
scopy, equilibria and reaction kinetics and 
mechanism of ionic and free radical reactions. 
The inclusion of such a large number of sub- 
jects for discussion in a book of this size has 
resulted in a somewhat superficial coverage of 
some sections. 

The author is at his best in his discussions 
of the physical aspects of organic chemistry. 
The chapters on stereochemistry, resonance, 
refraction, polarisation and magnetic proper- 
ties of molecules are written particularly well. 
The later chapters dealing with mechanisms of 
organic reactions are written in a conventional 
but uncritical manner. Well-established and 
classic studies are often placed alongside with 
casual suggestions of some authors, and the 
reader has no way of distinguishing between 
them. Furthermore, some errors of fact have 
crept in which will no doubt be corrected in 
future editions. In the section on applications 
of resonance concept, tautomeric forms of pyra- 
zole are wrongly described as onance struc- 
tures. Again on p. 327, lithium hydride (in- 
stead of lithium aluminium hydride) is refer- 
red to as a reducing agent for ketones. The 
role of steric factors in organic reactions has 
not received the attention it deserves. 

Despite these shortcomings, the book will be 
found useful by students wishing to keep 
abreast of recent developments in the field of 
theoretical organic chemistry, particularly if 
supplemented by a course of lectures. 

S. SWAMINATHAN. 


Reviews 


Books Received 


Numerical Analysis, By Zdenek Kopal. (Chap 
man & Hall), 1955. Pp. xiv+556. Price 
63 sh. 


Law and the Engineer. By Christopher F. May- 
son. (Chapman & Hall), 1955. Pp. xx+ 
470. Price 63 sh. 


Ostodes of Whales and Dolphins from the Dis- 
covery Collections—Discovery Reports. By § 
Markowski. (Cambridge University Press), 
1955. Pp. 377-95. Price 12 sh. 6d. 


Vacuum Valves in Pulse Technique. By P. A 
Neeteson. (Philips Technical Library), 1955, 
Pp. viii+ 170. Price Rs. 12-8-0. 


Experimental Design and Its Statistical Basis. 
By D. J. Finney. (Cambridge University 
Press), 1955. Pp. xi+ 168. Price 39 sh. 

Flood Estimation and Control. Third Edition 
Revised. By B. D. Richards. (Chapman & 
Hall), 1955. Pp. xiii+ 187. Price 35sh. ~ 


Principles and Problems in Energetics. By 
J. N. Bronsted. (Translated from Danish by 
R. P. Bell.) (Interscience Publishers, Inc, 
New Ycerk), 1955. Pp. vii+ 119. Price $ 3.50. 


Mysidacea—Discovery Reports, Vol. XXVIIL 
By §&. Tattersall. (Cambridge University 
Press), 1955. Pp. 1-190. Price 65 sh. 


Biology of Poliomyelitis—Annals of the New 
York Academy of Sciences, Vol. 61, Art. 4 
Pp. 737-1064 Price $5.00. 


Psychotherapy and Counselling—Annals of the 
New York Academy of Sciences, Vol. 63, 
Art. 3, 1955. Pp. 319-432. Price $ 3.50. 


The Geometry of Geodesics—Mathematics 
Monograph, Vol. VI. By Herbert Brusemann. 
(Academic Press), 1955. Pp. vii + 422. Price 
$ 9.09. 


Ancient India—Special Jubilee Number of 
Archeological Survey of India, 1902-52, 
No. 9. (The Director-General of Archzeology 
of India, New Delhi), 1953. Pp. 1-233. Price 
Rs. 17. 


Advances in Virus Research, Vol. III. By Ken- 
neth M. Smith and Max A. Lauffer. (Acade- 
mic Press), 1955. Pp. ix + 338. Price $ 18.00. 


Synthetic lon-Exchangers—Recent Develop- 
ments in Theory and Application. By G. 
Osborn. (Chapman & Hall), 1955. Pp. ix+ 
419. Price 30 sh. 


Steels for the User, Third Edition. By R. T. 
Rolfe. (Chapman & Hall), 1955. Pp. xvi 
399. Price 45 sh. 
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SCIENCE NOTES AND NEWS 


Southern Languages Book Trust 

The Southern Languages Book Trust is plan- 
ning to compile a list of all publishers, book- 
seliers, printers, authors, artists and transla- 
tors in South India and also compile a list of 
all organisations interested in these fields. The 
Book Trust, therefore, invites all those con- 
cerned to write to the General Manager, 
Southern Languages Book Trust, 3, Wheat Croft 
Road, Nungambakkam, Madras-31, for further 
particulars. 
Scintillation Counter for Human Subjects 

The Los Alamos Scientific Laboratory has 
built a scintillation detector large enough to 
accommodate a human body and to measure 
its accumulated amount of radioactivity. The 
scintillation detector is a large cylindrical tank, 
6 feet long and 28 inhes in diameter. Through 
it runs a cavity large enough to contain the 
human subject to be measured. The walls of 
the tank contain a liquid which gives off minute 
flashes of light when gamma rays from the 
person pass through it. This light is detected 
and amplified by 108 photomultiplier tubes in- 
stalled in the outer wall of the tank. Electro- 
nic instruments record the number of gamma 
rays registered. The entire tank is surrounded 
by a ten-ton lead shield to reduce interference 
by external radioactivities. 


Peaceful Uses of Atomic Energy: India and 

the United Kingdom 

Discussions between the United Kingdom 
Atomic Energy Authority and the Indian 
Department of Atomic Energy have led to the 
conclusion of an agreement which ensures that 
there shall be close co-operation and mutual 
assistance between the Authority and the 
Department in the promotion and development 
of the peaceful uses of atomic energy. The 
agreement provides for the Authority and the 
Department to arrange for members of their 
staffs to consult and work together on mutually 
agreed topics. In furtherance of this agree- 
Ment, the United Kingdom Atomic Energy 
Authority will provide the Indian Department 
of Atomic Energy with enriched uranium fuel 
elements for a ‘swimming pool’ reactor now 
under construction at Bombay. The agreement 
also includes arrangements for the Authority 
to assist in the design and construction of a 
high-flux research reactor which may be built 
at a later date. 


Study of Tropical Vegetation 

The UNESCO South Asia Science Co-opera- 
tion Office in New Delhi is organizing a sym- 
posium on the ‘Study of Tropical Vegetation’ 
in Kandy (Ceylon) from 19-21 March 1956. 
The twenty participants have been invited from 
Europe, U.S.A., Australia and six countries 
from South and South-East Asia. 

The principal object of the symposium is to 
attempt to reach international accord on the 
question of nomenclature and classificaticn of 
types of tropical vegetation. It is planned to 
collate information on what has been done on 
mapping of forests, grasslands and other types 
of tropical vegetation and to discuss techniques 
which are being used and which are recom- 
mended to be used for the study of these types 
of vegetation. Since taxonomic work is an 
essential prerequisite for detailed studies of 
plant communities, a discussion on this topic 
for various territories will be held. 

Immediately following this programme, the 
preparatory meeting of specialists in Humid 
Tropics Research will also be held in Kandy. 


Geological, Mining and Metallurgical Society 

of India 

At the Thirty-First Annual General Meeting 
of the Society held recently, the following 
office-bearers for 1955-56 were elected: 

President: Dr. C. S. Pichamuthu, Bangalore; 
Vice-Presidents: Mr. Jayantilal Ojha, Calcutta, 
and Mr. W. B. Metre, Digboi; Joint-Secretaries : 
Prof. N. N. Chatterjee, Calcutta, and’ Prof. 
N. L. Sharma, Dhanbad. 


Tata Medal Award For Zoology 


The Zoological Society of India has awarded 
the Sir Dorab Tata Gold Medal to Dr. M. L. 
Roonwal, Forest Entomologist, at the Forest 
Research Institute, Dehra Dun, for his signifi- 
cant contributions to Zoology during 1952-54. 

Dr. M. L. Roonwal has published a good 
many papers dealing with locust and other 
acrididz, forest entomology in general, ter- 
mites, and teredinid boring bivalves in rela- 
tion to forestry. His contributions on the 
desert locust are valuable both from the 
scientific and economic aspects, and lead to a 
better understanding of phase-transformation 
and population dynamics of the desert locust. 
He has also materially contributed towards the 
understanding of the problem of intraspecific 
variability. 
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Indian Society for the History of Science 
The formation of an Indian Society for the 
History of Science is being sponsored by a 
number of prominent scientists and historians 
in the country. The objects of the Society 
will be to promote the study of the history of 
science in India by arranging lectures, discus- 
sions and symposia on different aspects of his- 
tory of science; eliciting support of various 
national institutions and universities to spon- 
sor research on different aspects of the his- 
tory of science and technology in India; dis- 
seminating the results of research through 
meetings and discussions, and publication of 
relevant material in suitable journals; and 
drawing the attention of the universities to the 
importance of teaching the history of science. 
Scientists and historians in India are re- 
quested to become members of this Society end 
lend their active support to it. Further in- 
formation can be had from Dr. A. Rahman, 
Central Laboratories, Hyderabad (Dn.). 


Chrome Tanning Industry and Tanning Pro- 

cesses 

A symposium on chrome tanning industry 
and tanning processes will be held during the 
3rd week of March 1956, in Calcutta, under 
the auspices of the Leather Technologists’ 
Association (India). The object of the sym- 
posium is to foster exchange of ideas and 
thoughts between the leather technologists, 
tanners, research workers and people of the 
leather trade from all over India. The exact 
date and programme will be notified later. 
Further details can be had from: The Editor, 
Journal of the Leather Technologi-ts’ Associa- 
tion (India), Bengal Tanning Institute, Canal 
South Road, Calcutta-15. 


Nuclear Science and Engineering 

The American Nuclear Society is sponsoring 
the publication of a Journal with the above 
title, devoted to the presentation of theoreti- 
cal and experimental papers relating to such 
subjects as nuclear reactor design, ccnstruction, 
operation; interaction of nuclear radiations and 
matter, basaic phenomena in performance of 
nuclear fuels; production, uses and disposal of 
radioactive materials; chemical provessing of 
nuclear fuels; basic and applied neutron phy- 


Scunce Notes and News 


sics; heat transfer problems peculiar to nucleap 
reactors; technology of reactor materials; radio. 
logical safety, health physics, nuclear radia. 
tion shielding; nuclear instruments research 
and development; reactor and fission physics 
systems for remote handiing of radioactive 
materials; nuclear reactor stability and con 
trol; controlled release energy from nuclear 
fusion. 

It is planned to publish one volume per year, 
Volume 1, Number 1, is scheduled for release 
in February 1956. Subscriptions for Volume 1], 
priced at $10.00, should be sent to the pub- 
lishers, Academic Press Inc., 125 East, 23rd 
Street, New York 10, New York. 


Strengthening Thorium 

H. R. Ogden, R. M. Goldhoff, and R. J. Jaffee 
of the Battelle Institute, Columbus, Ohio, re 
port that thorium can be significantly: strength- 
ened for use in nuclear reactors by alloying 
with carbon. Forty-eight elements were tried 
as additions to thorium, but most of them did 
not appreciably affect the strength when added 
in dilute quantities. Alloying with 0-25 weight 
per cent. of carbon, however, could .double the 
tensile strength. In addition, precipitation 
hardening and cold working further enhanced 
the strength of the thorium-carbon alloys. 


The Institution of Telecommunication Engineers 


The last date for receipt of applications for 
the first serie? of Graduateship and Student- 
ship Examinations has been extended to 
March 15, instead of January 31, as announced 
earlier in this Journal (1955, 24, p. 434). 


Award of Research Degree. 4 

The Aligarh University has awarded the 
Ph.D. Degree in Geology to Shri H. Pareek for 
his thesis entitled, “The Petrological Study of 
Talcher Coals”. 

The University of Bombay has awarded the 
Ph.D. Degree in Physics to Sri. R. D. Joshi 
for his thesis entitled, “Some Spectral Problems 
connected with N, Band System”. 

The University of Poona has awarded the 
Ph.D. Degree in Engineering to Shri K. R. 
Phadke for his thesis entitled, “Measurement 
of Atmospheric Noise Interference to Broad- 
casting in 3 and 5 Mc/s. bands at Poona”. 
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SUNVIC 
ENERGY REGULATORS 


A. 


PRINCIPLE 


Sunvic Energy Regulator effects its control by periodically switching-on and off 
the power. 


ADVANTAGES 


As compared with a variable resistance, the Enercy Regulator is cheaper, far less 
bulky, contro! is effected without loss of energy, is variable continuous y 
from no load to full load, and is substantially independent of mains —— 
fluctuations up fo about 20 per cent. 


TYPES 


Panel Mounting Types ERH, ERJ, TYB 

Plug-in type ERP 

Bench or Wall-mounting type ERC 

Energy Regulators with Relays, Types ER-3, ER-6 


APPLICATIONS 


Energy Regulator control is applicable to a wide range of process heating apparatus, 
such as Hofplates, Moulding Platens, High Temperature Ovens, Fumaces, etc. 


Accredited Agents 
MARTIN & HARRIS LTD. 
_ (SCIENTIFIC DEPARTMENT ) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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MADE IN INDIA 


HIGH VACUUM ROTARY PUMP 


Single Stage & Two Stage 


Suitable for Laboratory use and 
for | similar in performance to those made 
in Germany, England & U. S. A. 


* LABORATORY CHEMICALS 
* PHARMACEUTICAL CHEMICALS 

* FINE CHEMICALS 
* VITAMINS 

* STAINS, Ete. 


Direct Importers 


Please refer to: 


B. BABULAL & CO. | 


P.B. No. 2409, BOMBAY 2 d and Constructions. 


Phone: 28465 BASIC & SYNTHETIC CHEMICALS LIMITED 


. O. Jadavpur College, Calcutta-32 


—RELIJABLE HOUSE FOR— 
LABORATORY GLASSWARES 


TEMPO 


P (Plain and Graduated) 
Electrode Boiler © THERMOMETERS & HYDROMETERS 
(Patent Pending) (Various ranges) . 
LABORATORY PORCELAINWARES & 
SILICAWARES 


* An automatic handy 
device for steam 
distillation in labo- 
ratories. 


@ NICKEL AND PLATINUMWARES 
* WHATMAN FILTER PAPERS 
* MICROSCOPES & ACCESSORIES 


BALANCES, TINTOMETERS, AEROGEN 

GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


* Steam at a constant 
pressure of 9-10" 
w.G. 


* Works on 230 V, A.C, 


Contact: 
UNIQUE TRADING CORPN. 
51-53, Babu Ceau Road 
BOMBAY 2 


For further particulars write to: 


Tempo Industrial Corporation, Ltd. 
Ist Floor, Devkaran Mansion 
PRIXCESS STREET tt BOMBAY 2 


: 26983 
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Where do you begin to spel! prosperity ? 


iP 

4 We talk about Progress and Prosperity. Yet, how 

4 many of our countrymen could even read these 
v words? Four out of five are illiterate. They must 


be educated, made to understand the 
country’s problems, and so help to solve them. 


Mass education needs more expenditure of Rs. 50 million. 
paper. Our Paper Industry is In our developing economy 
ready to meet this challenge. steel is essential, That is why 
‘Thirty-two paper mills in India the Tata Iron & Steel Company 
produce 158,000 tons of paper has launched an _ expansion 
annually. The target for 1956 programme which will raise its 
is 287,000 tons involving an capacity. 


Ingot Production 
1955... 1,050,000 tons 
1959 ... 2,000,000 tons 


Private enterprise 
©, serves the Nation 


THE TATA IRON 
STEEL COMPANY LIMITED 
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Latest Developments 
GAS PLANTS 


now working on cheaper oil 
than PETROL. Reduce costs 
still lower. 


OTHER SPECIALITIES 


Burners, Clamps, Baths 
Gas and Water Taps 
Ovens, Incubators 
Shakers, Stands, Stills 
Stirrers, Research 
Apparatus, etc., etc. 
Repairs and Servicing 


Do you know? 


Sigco!l Index combines three in one? 
Behind every Index beaker and flask you 
can see long experience backsd by scientific 
research. Index is a symbol of guarantee 
for laboratory work. It is 


© Res'stant to chemical reagents. 

Resistant to mechanical shocks. 

@ Res'stant to heat (coefficient of 
expansion Is only 3-4 X 107°), 


Sole Distributors : 
GHARPURE & Co — 
P-36, Royal Exchange Place Extn. 


Calcutta | 


GANSONS 
Limited 


P.0.8. 5576, BOMBAY 14 


INJECTABLES — Safe and Dependable 
MARK 


A wide range of parenteral preparations for meeting the growing requirements 
of the Medical Profession are now being processed in our Laboratories. They are 
made from Standard Chemicals employing double distilled and PYROGEN FREE 
water. Their containers (Ampoules) undergo rigid neutrality tests before they are 
selected for use. These Injectables are therefore guaranteed to be absolutely 
safe and dependable. 


The following are but a few of our well-known Injectables : 


@ RETICULIN .. «+ «+ A Potent extract of Liver 

@ HEXOPURIN .. An urinary Antiseptic 

@ CALCITOL .. ee «+ Injectable Calcium Gluconate 
@ BEVITAMIN Vitamin B, 

@ CEVITAMIN Vitamin C 

@ GLUCOSE SOLN... .. .. a Pure Dextrose 


The Mysore Industrial & Testing Laboratory Ltd. | 


Mallieswaram P.O., Bangalore 3 


CURR. SCI., FEBRUARY 1956 


D | 
| 
} 
| 
| 
| 
of Microscopes and | 
Instruments 
Ask for new Catigs. Ni 
| 
| 


BOROSIL 


LABORATORY GLASSWARE 


such as 
FLASKS, BEAKERS, CONDENSERS. 
MEASURING FLASKS, MEASURING 
CYLINDERS, PIPETTES & ANY 
SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 
APPARATUS CO. LTD. 


A Really Dependable Balance for Degree 
Classes and Research Laboratories 
Sensitiveness  1/10th mg. 
Capacity .. 200 gm. 

Price: Rs. 300/- 

Cataiogue on Request 

Manufactured by: 


Keroy Lid. 


BANARAS CANTT. CALCUTTA 10 


Gram: NEUTRAVIAL 


CURRENT SCIENCE 


(ESTD. 1932) 
MALLESWARAM P.O., BANGALORE 3 


The premier science monthly of India 
devoted to the publication of the iatest 
advances in pure and applied sciences 


Conducted by 


THE CURRENT SCIENCE ASSOCIATION 
with the editerial co-operation of eminent 
scientists in India 


Annual subscription: 
India Rs. 8 
Foreign Rs. 10; Sh. 16; $ 2.50 


Further particulars from:— 


THE MANAGER 
CURRENT SCIENCE ASSOCIATION 


In the Field of 
NEUTRAL GLASS INDUSTRY 


TRANSFUSION BOTTLES 
VACCINE PHIALS 
OUNCE. BOTTLES 

GLASS TUBINGS & RODS 
REAGENT BOTTLES 


AMPOULES OF ALL DESCRIP- 
TIONS 


METRO GLASS WORKS 


LIMITED 
20, NETAJI SUBHAS ROAD ( ist FLoor } 
CALCUTTA 1 


PHONE: 22-3331 
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KAYCEE 


SCIENTIFIC 
INSTRUMENTS 


RADIO LAMP WORKS LTD. 


Head Office: 
: 51, Mahatma Gandhi Road, Bombay 


Sales Offices at: — 
BOMBAY, CALCUTTA, DELHI, K¢ NPUR, MADRAS, INDORE. 
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BAUSCH & LOMB 


TRIPLE PURPOSE MICRO-PROJECTOR 


CONVENIENT, EFFECTIVE, ADAPTABLE 


This Micro-Projector serves three definite purposes— 
1. Projection of mounted specimens. 
2. Drawing microscopic fields. 
3. Projection of living specimens in liquids. 
All by simple changes in the positioning of the instrument. 
Price: Rs. 575/- only, ex-Godown. 


Sole Agents 


MARTIN & HARRIS LIMITED 


(SCIENTIFIC DEPARTMENT) 
SAVCY CHAMBERS, WALLACE STREET, BOMBAY 1 
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CENCO-MEINZER Industrial 
Sieve Shaker, an ideal instru- 
ment for mechanical analysis 
of industrial materials, or 
for sieving heavy mineral 
powders, light organic samples 
or fine pharmaceutical 
powders, provides for very 
quick and at the same time 
accurate separation by a 
unique shaking motion made 
possible by its new design. 
Accommodation capacity for 
six sieves offers scope of 
separation inio six components 
in a single operation. 


Sole Distributors. 


THE SCIENTIFIC INSTRUMENT CO., LTD. 


CALCUTTA - ALLAHABAD - NEW DELHI - MADRAS - BOMBAY 
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